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The present invention relates to novel carbamate containing trisaryl-1 ,3,5-triazines and the use thereof as an ultraviolet light absorber. 
In particular, the presently claimed compounds comprise a carbamate triazine polymer which is particularly useful, either alone or in 
combination with other additives, including other ultraviolet light absorbers and stabilizers, in stabilizing a polymeric film or molded article 
from degradation due to exposure to actinic radiation. 
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POLY-TRISARYL-1 ,3,5-TRI AZINE 
CARBAMATE I JI , TRA VIOI ,KT LIGHT ABSORBERS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates generally to novel poly-trisaryl-l,3,5-triazine 
carbamates and the use thereof to protect against actinic radiation. 

Description of Related Art 

Exposure to sunlight and other sources of ultraviolet radiation are known to 
cause degradation of a variety of materials, especially polymeric materials. For example, 
polymeric materials such as plastics often discolor and/or become brittle as a result of 
prolonged exposure to ultraviolet light. Accordingly, a large body of art has been developed 
directed towards materials such as ultraviolet light absorbers and stabilizers which are 
capable of inhibiting such degradation. 

A class of materials known to be ultraviolet light absorbers are trisaryl- 1,3,5- 
triazines, in which at least one of the aryl rings has a hydroxyl group ortho to the point of 
attachment to the triazine ring. In general this class of materials is well known in the art. 
Disclosures of a number of such trisaryl- 1,3,5-triazines can be found in the following 
publications, all of which are incorporated by reference herein for all purposes as if fully set 
forth: US Patent Numbers 3,1 18,887, 3,242,175, 3,244,708, 3,249,608, 3,268,474, 
3,843,371, 4,619,956, 4,740,542, 4,775,707 4,826,978, 4,962,142, 5,030,731, 5,071,981, 
5,084,570, 5,106,891, 5,185,445, 5,189,084, 5,198,498, 5,288,778, 5,298,067, 5,322,868, 
5,354,794, 5,369,140, 5,412,008, 5,420,204, 5,461,151 and 5,478,935; Canadian Patent 
Documents CA Al-2162645 and CA 2,032,669; UK Patent Documents GB1033387 and 
GB-A-2293823; Swiss Patent Documents CH480091 and CH484695; European Patent 
Documents EP-A-0434608, EP-A-0434619, EP-A-0444323, EP-A-0649841, EP-A- 
0654469, EP-A-0704437, EP-A-0706083; and PCT Patent Documents W095/22959 and 
W096/28431. 

Typically, the aforementioned aryl ring with the hydroxyl group ortho to the 
point of attachment to the triazine ring is based on resorcinol and, consequently, this aryl 
ring also contains a second substituent (either a hydroxyl group or a derivative thereof) para- 
to the point of attachment to the triazine ring. This second substituent can be "non- 
reactive," as in the case of an alkyloxy group, or "reactive" as in the case of a 
hydroxyalkyloxy (active hydrogen reactive site) or (meth)acryloyl (ethylenic unsaturation 
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reactive she) group. The former are <vpica.lv referred ,o as Wbondable" trisary.-, 3 5- 
tnaz,„e S ,a„dUrela tt erarerefen^toas»b„„dable"tri S aryl. 1 ,3,5-triazine S 

. ■ "any polymer additives (such as ultraviolet light stabilizers) may suffer from 
a Rentage that they volatilize or migrate out of the polymer substrate , be pro" cte or 
5 ha. they are absorbed (chemically or physically) by one or more systems components (such 
- ^ pigments), thereby diminishing their effectiveness. Ponents(such 

•- „ r , u ^ lthOUgh ' he PreSently Claimed PO'y W^nc carbamates arc not bondable it 
s behoved Una, due to their high mo.ecu.ar weigh,, these triazines wi„ exhibit h gheT 
permanence due to reduced vo.a,ility and reduced migration wi«hin the materials in which 

T T ^ " Par " C, " ar ' " " bdtawd *» «"<-» will exhibit gre J 
thermal stab..„y than other carbamate containing triazines formed directly from phllic 
systems, partly those in which the carbamate group is bonded direct ,o Z aTml 

15 ohenoh'c , a k EP ? 4 ' 619 CA 2 '° 32 ' 669 8eneriCa " y disclose «■*»■ "°ndable 
15 phenohc carbamoy. tnazmes and the incorporation of these compounds into polymers by 
chemical bonding. Additionally US S ^Sd. 70*1 a- i . P^ymers oy 

more carbonyl and/or ester ^Zf l ^ ^ 0r 

which disc.oL the J^l^T^T ^ ° f ^ Pri ° r t 

poiy tnsaryl-l,3,5-tnazine carbamates of the present invention. 



20 



25 



30 



SUMMARY OF THF INVFmt pn 

The present invention provides a new class of trisaryl-1 3 5-triazine. whirh 
comprise a carbamate triazine polymer. More specifically, the nZ^^Z7s 
tnazme carbamates of the present invention have the following general formal (lV(„) and 
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RO 




OR'OCONH- 



wherein 



- A is a polyvalent hydrocarbyl or a heterocyclic ring; 

- each X is independently selected from hydrogen, allyl -COR 4 -SO R» 
SiR-R-R-,.PR«k.,and.POR«k.; c OR > S0 2 R 

- each of Y and Z are the same or different, and are independently selected from an 

aryl ring of the general formula (IV); 
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- each R is independently selected from a hydrocarbyl group, a functional 

hydrocarbyl group and a hydroxy alkyl amide such as 
-CH.CONQH^CH^OH; 

" I^bT dent,y SdeCted fr ° m 3 hydrOCarb ^ e a Wtional 

hydrocarbylene group and a group such as 

-CH 2 CONC 4 H,(CH 2 ) 2 - ; 

- each R» is independently selected from C,-C 8 alkyl, halogen-substituted C,-C 8 

alkyl, C 5 -C cycloalkyl, C 2 -C 8 aikenyl, -CH 2 -CO-CH 3 , C 7 -C I2 aralkyl C.-C 
a koxy, or phenyl which is unsubstituted or substituted by C -C I2 alky'. C C 
1U alkoxy, halogen and/or benzyl; ' 4 

- each R b is independently selected from C,-C I2 alkyl, C 6 - 

C, 0 aryl, or C 7 -C, 8 alkylaryl; 

" each « c; c tal c :r pendently selectcd from c, - c " a,kyl - cydohe ^ 

alkyl, C,-C, 2 cycloalkyl, benzyl, tolyl, or phenyl- 

" ^ 1'nc !md 1 J! independem1 ^ Sel «« h. hydrogen, hydrocarby,, 

funcona, hydrocarbyl, -O(hydrocarbyl), -OCfuncional hydrocarby ) -SR 

each ». 8 ? " C0OR> - C ° R ' -° COR - " NRR «* ^o; and 

■ each co^r* from *• -° r - — • — ■ - 

- n is from 2 up to about 50 
These poly-trisaryl-l,3,5-tria2ine carbamate polymers may in eeneral he „ r A ■ 
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references. The present invention, consequently, also relates to a method for stabilizing a 
— by , ing in(0 such ^ e g organjc materjai> ^ ^ nga 

1 a.S-tnaz.ne carbamate ,n an amount effective to stabilize the material against the effects 
of actimc radtation, and the material so stabilized. tmeettects 

5 , „ , Th ' no ™ 1 P 01 5'-«^yl-l,3 > 5-triazine carbamates of the present invention are 
a so effecbve as uhraviole, Hgh« screening agents in apphcations such as sunscreens and 
- ~= P-P-«ons, capstock layers for extruded p„,ymers and laminated UV- 

rZf mmS -r° ag 0ttKrS - T>K PreSem inVCTtion - -nsequently, a.so relates to 

10 IZ T SCreemn8 U " raVi0 ' e, ,igh ' *" 3 SUbSttate * '° -bs«ra,e a 

... ™« seand °<"er features and advantages of the present invention will be 

zest ood by — of ^ * m - « - * — — «*-*. 

15 

DETAILED DESCRIPTION OF THF P REFER Rir.n r.v.n™. MFm ^ 

IhePoly-Trisa rvl-l ? S-Triazin* rwh^ov^ 

As indicated above, the trisaryl-1 ,3,5-triazines in accordance with the present 
20 invention are compounds of the general formulas (I), (II) and (III). 

As used herein, the terms "poly-trisaryl-l,3,5-triazine carbamate" or 
carbamate tnazme" broadly refer to any compound of formulas (I), (II) or (III) 

25 7Z11TT; ^ r£ferS t0 3 — ,£nt hydrOCarb °" *»* in He valency is 

example, aliphatics (straight and branched chain), cycloaliphatics, aromatics and mixed 
character groups (e.g., aralkyl, alkylaryl, alkynyl, cycloalkynyl). More specifically 
hydrocarbyl mcludes (but is not limited to) such groups as alkyl, cycloalkyl aryl Lkyl 

30 hid ^ H I""' 1 CyC, ° alkeny1 ' PrefCrably ^ - 24 C ^n atom's^ 
30 hydrocarbyl may optionally contain a carbonyl group or groups (which is/are included in the 
carbon count), and/or a heteroatom or heteroatoms (such as at least one oxygen sulfur 
nitrogen or silicon), in the chain or ring. ' 

which eo • ^ T 'T lyValent ^carbyl" refers to a hydrocarbyl, as defined above 

35 at " T y hydr ° Carbon - which the valencies are derived by the 

35 abstraction of a hydrogen from different carbon atoms. 

The term "functional hydrocarbyl" in the context of the present invention 
and m the above formulas, broadly refers to a hydrocarbyl possessing pendant Zor 

- 5 - 
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terminal "reactive" and/or -latent rea aive» functionality, and/or lea vi„ g groups. Reactive 
flrne .onahty refers ,o functionanty which is reactive with common monomerUme 
tacuonahty under norma, conditions weH understood by those persons of ordinary skill in 
he relevant art. As examples of reactive functionary may be mentioned active hyd^n 
- 5 contatnmg groups such as hydrcxy,, amino, carboxy., ,hio, amido and activated methyl"- 

' T°V T e,hy,eniCa " y UnSatUraKd ~* - »'»'• 

methacry „yl, and ma.ea,e and maleimido. Latent reactive functionality refers to reactive 

unconaho- wh,ch is blocked or masked to prevent premature reaction As examples of 
latent reactive functionality may be mentioned ketimines and a,dimine S (li Ic e d 

ZTT » W "* a ' dehydCS); salts; and Locked i ocylates 

such as alcohol (carbamates), oxhne and caprolactam blocked variations. A "leaving" 
group wtthm me meaning of the present invention, and as would dearly he understood by 
those persons of ordinary skill in the relevant art, is a substituen, attached ,„ the hydroxy. 

15 h z:;r, g i during reaction is dispiaced ,o — * » • -*» « 

such ast, nnS - ^ eXamP ' eS ° f ,eaVi " 8 8r ° UPS be ""ogen atoms 

such as chlor ne, bromme and iodine; hydroxy. groups; quaternary ammonium salts (NT T 
sulfomum sails (ST,*); and sulfonates (-OSCVD- where T is e « Tmeth I , 
Preferred functionality includes hydroxyl, -COOR=, -CR'-CH,', -CO-CR^^Cl 



20 



o 
II 

H C— CH 

-C-CH 2 , || 

O C— CH 

II 
O 



25 an isocyanate group, a blocked isocyanate group and -NHR 5 , wherein 

- R 5 is selected from hydrogen and a hydrocarbyl (preferably of up to 24 
carbon atoms); and 

- R 6 is selected from hydrogen and an alkyl of 1 to 4 carbon atoms 

30 divalent hv„ ""t ^ '' hydr ~ arb >' ,en<: " "> *= ~«ex t of the present invention is a 

d,valen. hydrocarbon group in which both valencies derive by abstraction of hydrogens from 
carbon atoms. InCuded within the definition of hydrocarbylene are the same LoZZ 
tnd.ca.ed above for hydrocarby, and functional hydrocarby. with, of course, dfe exfra 
valency (for example, alkylene, alkenylene, arylene, alkylaryl, etc.) 

35 relate to latent ^l^ 1 - 1 - 3 - 5 ^^ '» aecordance with the present invention also 

(H) and (III) wherem a. leas, one X is other than hydrogen. Such iatent atabi.izing 
compounds hberate the effective stabilizers by cleavage of the O-X bond, e.g., by heating or 
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by exposure ,o UV radiation. Latent stabilizing compounds are desirabie beeause they have 
many favorable properties, i.e., good substrate compatibility, good color properties, a high 

" tZT T ° f K th ! b °" d 3 IOn8 She ' f Kfe - ^ « ° f latent ^uizing compounds 
^fl"therdesenbedi„US4,775,707,US5,030,731andCAAl-2162645. 

Latent stabilizing compounds eomprising the poly.trisaryl-l,3,5-triazine 
carbamates m accordance with the ptesen. invention can be prepared from compounds of 
the genera! formulas (I), (II) and OH) wherein a, leas, one X is hydrogen by subjecting said 
compounds to a further reaction to form latent stabilizing compounds, as described in US 
4,775,707 and US 5,030,73 1 . For exam P .e, acylation can be carried ou, according to the 
10 process described m US 3,249,608, except that excess acylating reagent is preferably 
employed, to give compounds in which X is -COR- 

of ,b , J** ? Cti ° n '° ^ * e ' atent Stabi ' iZing com PO un <fc of the present invention 

p R t. rxr c,i) " a {ra> in which x is a,,yi - - cor ' - s °> Rb - - 

PR R or -FOR R« can be carried out, for example, by reaction of the compounds of the 

cT-d T ^ m' CII) Wherein M leaS ' °" e X iS ^ corresponding 

chlortdes: allyl chlonde, C1-COR-, Cl-SO,^, Cl-SiR-R^, Cl-PR'R., or C,-POR'R« 

Furthermore, acylated compounds can be obtained by reaction with anhydrides, ketenes or 
esters such as lower alkyl esters, as is well known to one skilled in the art. The above- 
descnbed reagents may be used in approximately equtmolar amounts or in excess, for 
example, from 2 ,o 20 mo! with respect to the hydroxy, groups desired to be made latent in 
the starting compound of the general formula (I), (II) or (III). 

Catalysts customarily used for acylation, sulfonylation, phosphorylation or 
dylation reactions may be used in forming the latent stabilizing poly-trisaryM.S.S-tnazine 
carbamates of the present invention. For example, acylation and sulfonylation reaction 
25 catalysts such as tertiary or quaternary amines, such as triethylamine 

dimethylaminopyridine or tetrabutylammonium salts, may be used for forming these latent 
stabilizing compounds. 

The reaction may be carried out in the presence of a solvent, such as 
relauvely mert organics, e.g., hydrocarbons such as toluene and xylene, chlorinated 
hydrocarbons such as carbon tetrachloride or chloroform, or ethers such as tetrahydrofuran 

slw^TU " W,th ° Ut 3 SOlVCnt - Ahemadve *' the r ^nt ( s) may be employed as the 
solvent. The reaction temperature is usually between room temperature and about 150°C 
for example, up to the boiling point of the solvent when a solvent is used. 
In preferred embodiments, each X is hydrogen. 
35 t oa u Inpreferredembodimen ^, the R groups are selected a hydrocarbyl group of 1 
to 24 carbon atoms; and a functional hydrocarbyl group of 1 to 24 carbon atoms. More 
preferably, each such R group is independently selected from an alkyl of 1 to 24 earbon 
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(X'loxv ZiT°T y beSUbS ' i,Uted - « ~» -boxy., carboalkoxy 

(ester), epoxy, amtdo and/or ammo groups, and/or contain one or more earbonyl groups 
. oxygen atoms and/or nitrogen atoms in the ehain); an alkenyl of 2 to 24 carbon atoms 

* ^ZT* to SUbS,i,Uttd ty — ^ W. amido 

24 c H , Carb ° nyl ' ° Xygen ni,r °« en te ,he * <*«K»lkyl of 5 to 

, 24 carbon atoms (whtch may optionally be substituted by hydroxy., carboxy, and/o r aminl 

groupts), and/or contam carbony., oxygen and/or nitrogen in me ring), and an ara,kyl of 7 to 
■ carbon atoms (which may o P .iona„y be substituted by hydroxy, carboxy, and/or am no 

group(s), and/or contain earbonyl, oxygen and/or nitrogen in the ring) 

to 24 ca h , M ° re Preferably ' CaCh R gr ° UP " '"^""ently selected from an a.kyl of 1 

0 24 carbon atoms opttonal.y containing an oxygen atom in the chain, or a hydroxyalky, of 

1 to 24 carbon atoms group optionally containing an oxygen atom in the chain 

of , , ,a J" PrefOTed emb0dimeMs - * e R' 8™P* are selected a hydrocarbylene group 
15 M , ^ a '° mS; M<1 3 fimCti0nal ^rocarby.ene group of 2 to 24 carbon atoms 

15 More preferably, each such R- group is independent* se.ec.ed ftom an a.ky.e "„ 24 
carbon atoms (which may optional.y be substituted by one or more hydroxy!, carboxy 
carboaUcoxy (ester), epoxy, amido and/or amino groups, and/or con Jn one or more 

ZlZ atoTrrr" a, ° mS nUr0een a '° mS in Chai ">' » of 2 to 24 

20 andT ( ^ ^ 0P,i0na " y be SUbSthuted * h ». oarboxyl, epoxy, amido 

20 and^or am.no group(s), and/or contain carbony., oxygen and/or nitrogen in the chain) a 
yc oa.ky.ene of 5 to 24 carbon atoms (which may optionaHy be subLuted by hy'o'xy, 
carboxy, and/or ammo group(s). and/or contain carbony,, oxygen and/or nitrogen in the 
rmg), and an aralkylene of 7 ,o 24 carbon atoms (which may o P ,iona„y be substituted ty 
25 TZl^ y ami "° ™ ~"» ™ -o/„r nitron 

2 to 24 o h Preferably ' ^ R ' gr ° UP " inde Pond=n.ly selected from an a,kyle„e of 

2 to 24 carbon atoms optmnally containing an oxygen atom in the chain, or a 
bydroxyalkylene of 2 t o 24 carbon atoms group optional* containing an oxygen atom in the 

30 hvrf ln , Preferred emb odiments, each R' and R< is independently selected from 

hydrogen an acy. of 2 to ,2 carbon atoms, an acy.oxy of 2 to ,2 carbon atoms, and a 
hydrocarbyl havtng from 1 ,„ ,2 carbon atoms; more prefetab.y from hydrogen and an a.ky, 
of 1 to 4 carbon atoms; and especially hydrogen. 

3S * hvH , . In Preferred emb odiments, each R' is independently selected ftom hydrogen 

a tomT gr0UP ° f * '° 24 Caib ° n a '° mS ' 3 h ^°^"»'y S"up Of > to 24 c arbon 
atoms, an acy.oxy group of 1 to 24 carbon atoms, R and -OR. More preferably each R 2 is 
mdependently se.ected ftom hydtogen, an a.ky, of , to 24 carbon atoms optiona," 
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coll" 8 T ^ a '° m " *• Chaim *" a ' kylOXy ° f 1 '° 24 OTb °« — ■ opticna lly 
coming an oxygen a,o m in «he chain; „„ alkeny , „ 2 ,„ „ ^ atoms J > 

con a.nmg an oxygen atom in the chain; an aikeny.oxy of 2 to 24 carbon atoms optionally 
atoms, an alkyloxy of 1 to 8 carbon atoms optionaily containing an oxygen atom in the 
atom in the ehain, and I j£ £ SS^"^T 

a hvdrn k , ^ """T" embodinKnts . «* *' " independently selected from hydrogen 
a hydrocarbyl group of 1 to 24 carbon atoms, a functional hydrocarby, group of 1 to 24 

in Zmg and O^t , "T^ ^ ° X ^" -«™^ 

m the rmg), and -OR st.ll more preferably, each R? is independently selected from 

hydrogen, an alkyl of , to 24 carbon atoms optionaHy containing an oxygen atom " the 

ham a hydroxyalkyl of I to 24 carbon atoms group optionally Itaintag an oxyg a om 

- ; r gtr: yu f , preferred is ^ each r> - ^: 

y R roge„, an alkyl of 1 ,o 4 carbon atoms and -OR; and particularly hydrogen, methyl and 
In preferred embodiments n is 2 or 3. 
Polyvalent hvd™ ^ A '* * P 0 "™"™ hydrocarbyl which comprises a 

30 hydC ta« , T """^ Va ' enCieS d=riVCd from the ""—.ion of a 
hydrogen f 0m different carbon atoms, or a heterocyclic ring such as a 1 3 5 -triazine Such 
hydrocarbyls inc.ude aliphatic* (straight and branched chain), cycloaliph^ llaUcs and 
m.xed character groups (e.g., aralky!, a.ky^l, alkynyl, cycioalkyny,) More spedfca iy 

IMalTl ,^ I deS d <bU, , iS ^ ' imited ' 0) SUCh 8roUPS 35 ~* a^ - k 
35 vdroT h ^'^eny,, preferably having up to 24 carbon aton^A 

35 hydrocarbyl may opnonaHy contain a carbonyl group or groups (which is/are included in the 
carbon count, and/or a heteroatom or heteroa.oms (such as at leas. one l^gen ul fu 
nrtrogen or sthcon), in the chain or ring. A can a,so be a heterocycHc ring Il a 
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t P r^ V ne ,ent 1 ' 3 ' 5 ' triaZine - Morc the Cyclic ring is a di- or triva.ent 1,3,5- 

" includ, h t A T alS ° bC d6riVed fr ° m Suitable diisocyanates 

include but are not l, m ,ted to hexamethylene diisocyanate; dimethyl hexamethylene 
* dnsocyanate; tnmethyl hexamethylene diisocyanate; metaxylylene diisocyanate 

paraxyl lylene dnsocyanate; tetramethylene diisocyanate; isophorone diisocyanate- para- 
tetramethylxylene dnsocyanate; meta-tetramethylxyiene diisocyanate; xylene diis cyTnate- 

" i:^z^7 yanate md cyciohexyi du ~- s ^ tHisLyanatesr;:: 

10 hex 7 , ""V™*** of toluene diisocyanate (abbreviated TDI) 

10 hexamethylene dnsocyanate, or isophorone diisocyanate (IPDE). Other typical 

trnsocyanates are tris-(4-isocyanotophenyl)methane and 1 ,3,5-tris-(6- 

.socyanatohexyl)biuret. In preferred embodiments, A is- 



15 
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25 




NHCQ 2 R 
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35 



— CH2 




- 10 - 



WO 99/67227 



PCTAJS99/13826 




WO 99/67227 



PCT/US99/13826 



— (CH 2 ) 6 — N 
I 

o=c 



o 
II 

C— NH— (CHj), 
NH (CH 2 ) 6 





WO 99/67227 



PCT7US99/13826 



aenera, fn , P ** iCU,ar,y Pediments of the trisaryl-l,3,5-triazines of the 

general formula (I) are exemplified by the following structures (V), (VI) and (VII): 




OR'OCONH- 




(VI) 




(VII) 
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general ftn^u^^ emb ° dimentS ° fthe trisaryl-l,3,5-triazines of the 

general formula (II) are exemphfied by the following structures (VIII), (IX) and (X): 
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OR'OCONH- 



(VIII) 



RO 




OR'OCONH- 



(IX) 
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35 




OR'OCONH- 



(X) 



wherein n is 2 or 3. 
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Particularly preferred embodiments of the trisaryl- 1 ,3,5-triazines of the 
general formula (III) are exemplified by the following structure (XI): 



10 



15 wherein n is 2 or 3. 



OR 




OR'OCONH- 



(XI) 



Methods n f Prep aration 

oreoared k ^ ^-W^M.S.S-triazine carbamates of the present invention can be 
prepared by a process ,n which two or more tnsary! .,3,5, triazines having an ary! ring 
20 contammg a hydroxyl group ortho- to the point of attachment to the triazine rhJ and further 
substituted by a hydroxy, functiona, containing hydrocarby, group, are ZZ" ^ 

~e°" . h inC ' Uding rcaC ' ing Wit " 3 °' <* .ranscarbamoylation 

wth other po.ycarbama.es .„ produce ,he carbamate triazine po.ymers of formu.as ffi - (HI) 

25 c „h , f f ,eC " onof,hetriazi »«^''leforus= in synthesizing the triazine 

~ T- tTT faVenti ° n " ^ lim " ed by * 6 re ""~s that such triazines 
Z hvd" r hydrOXy '. grOUP 0nh °- <° - P°'« "f attachment ,„ me rriazine ring, and a 
para hydroxy, group whtch is further substituted by a hydroxy, functional hydroiby, 
group. Suttabie triazines include, but are not limited to me following: 

30 



35 
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Where R' is a material containing hydroxyl functional 



ity 



10 



15 



20 



25 



30 



(CH2) N OH N=1-24 

CHaCHCOHJCHa 

CH 2 CH(OH)(CH2) 3 CH 3 

CI^CI-KOHXCH^CHa 

CHjCHfOHXCH^CHa 

CH2CH(OH)CH20H 

CH 2 CH(OH)CH 2 OC 4 H 9 

CH 2 CH(OH)CH20C 8 H 17 

CH 2 CH(OH)CH 2 OCH— C S H 10 

C2H 5 

C^CHfO^CH^fCaH^ to C^H,,) 

CH 2 CH(OH)CH 2 0(C 12 H 2S to C^) 

CH 2 CH(OH)CH20Ph 

— CH 2 CH(OH)CH 2 0 

O 

— CH 2 CH(OH)CH 2 OCOC8H 19 
-CH 2 CH(OH)CH 2 OCOC 10 H 21 f.somer mixture) 
-CH 2 CH(OH)CH 2 OCOC(CH3) = CH 2 
-Cn-HjnCO^RSxCH^OH n = 1-24, R 5 = C, • 



OCH 2 CONC 4 H 9 (CH2) 2 OH 

CH 2 COO(CH 2 CH20)7)H 

CH 2 COOCH 2 CH(OH)CH 2 OCOCH = CH 2 

CH 2 COOCH 2 CH(OH)CH 2 P(0)(Oc 4 H 9 ) 2 

(CH2CH 2 0)n, — H m = 2-9 

OH 

CH 3 (CH 2 ) 7 —CH~CH— (CH2) 7 COOC 8 H 17 



H 3 C CH 3 

o X o 

- CH 2 CH(OH)CH 2 OCH(CH 2 CH— CH 2 ) 2 



HO 




CH 2 CH(OH)CH 2 OCOCH = CH 2 

CH 2 CH(OH)CH 2 OCOC(CH 3 ) = CH 2 



C 8 alkyl 



-CH OUOm^^^!^ 1 ?"'^ *' 8rOUPS inClUdC " (CH2)nOH < Where N = 2 - 6 )' 
CH 2 CH(OH)CH 2 0(CH 2 ) m CH 3 (where m=3- 1 3), -OCH 2 CONn-Bu(CH 2 ) 2 OH 

Preferably, the divalent hydrocarbyl linking agent is a diisocyanate. Suitable 

dnsocyanate* tnclude but are not limited to hexamethylene diisocyanate; dimethyl 

hexamethylene diisocyanate; trimethyl hexamethylene diisocyanate; metaxylylene 

dnsocyanate; paraxylylene diisocyanate; tetramethylene diisocyanate; isophorone 

dnsocyanate; para- a , a ,a',a'-tetramethylxylylene diisocyanate; meta-a, a , a -,a'- 
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r'T Cne d " SOCyana,e 0»™>e™ally available under the trade designation m- 
TMXDI ahphattc i S ocyana,e from Cytee Industries, Ine., West Paterson, N.J.); xylene 
■ dusocyanate; para-phenylene diisocyanate and cyelohexyl diisooyanate 
5 chloro 9 a h Sp '" fK ' xam ^ s o{ ^ble diisocyanates inelude, but are no, limited to, .. 
5 ch.oro.2,4.phen yI e»e dusocyanate; 2,4-,oluene diisooyanate; a mixture of 2,4-toluene and 
2,6-toluene dusocyanate; tetramethylphenylene diisocyanate; diphenylme,hane-4 4'- 

dusocyanate; b lp henyl-4,4'-di,socyanate; 4,4Msopropylidene diphenylisocyanate- 
!0 . benZ ° ph ^ 0 "- 4 ' 4 '- diiso ' : ^i diphenylemer- and diphenylsulph.de diisocyanate; 3.3'- 
10 d,me.hyld lp he„yl.4,4'-diis„cyana,e; 3,3'.dimeu,oxydiphe„yl-4,dusocyana.e; 3 3'- 

dusocyanate; 3,3'-dtme,hy.-4,4M,iphenyle„e diisocyanate; 4,4^dicyclohexy.memane 
hlxZTfH- 1 ' 4 - CyCl ° h = Itane diisocyaruue. Additional suitable diisocyanates include 
^auel.S^usocyanate^^^-u-imcthyl-hexanc-l.e-diisocyanateibis^. 
15 .socyana,ocyclohexenyl)me,hane ; ethy.ene diisocyanate; 1,2-diisocyanatopropane- 3- 
dnsocyanatopropane; 1,2-diisocyana.o-cyc.ohexane; 1 ,3-diisocyanatocyclohexane' I 4- 
dusocyanatobenzene; bis(4-isocyana.ocycIohexy.)meu,ane; bis(4-is„cyana,ophenyl)- 
methane; S.S-d.chloro^'-diisocyana.obiphenyl; . ,5-diisocyana.onaphthalene- 
hydrogenated toluene <«i-cyam,.e; 2,2'-diisocyana,odie 1 hyl fumarate; 1,5-diisocyana.o-l- 
carboxypentane; 1,2- > 1,3-,1,6, I ,7-, 1 ,8,2,7- and 2,3-diisocyana,o-naphU,alene; 2,4- and 2 7- 
dusocyanato-.-memymaphthaiene; 4,4'-diisocyana,obipheny,; 4,4'-dii S ocyana,o-3 3'- 

dttsocyanato-eC^-memylnaphmalene^^^diisocyanato^^dimemylbiphenylbi^- 
isocyanatophenyl)ethane and bis(4-isocyanatophenyl) ether. 

Preferred diisocyanates include meta-a,c t ,<«'-(e,ramethylxylylene 
25 dusocyanate (m-TMXDI®), hexanc 1, diisocyanate (also known as hexamemylene 
dusocyanate, abbreviated HDI, bis-(4-isocyana.ocyclohexyl)memane, and 1-isocyanato- 
3,3,5-b-,methy|.5-isocyanatome,hyl cyclohexane (isophorone diisocyanate, abbreviated 

30 enco„™« addi,i0n, ° cl * ba ™«* inters derived from diisocyanates, this invention 
30 encompaases carbamate tnmcrs derived from diisocyanates. Typical triisocyamues are 
.socyanurate trimers of toluene diisocyanate (abbreviated TDI), hexamethylene 
dusocyanate, or isophorone diisooyanate (IPDI). These trimera are characterized by me 
l,3.5-tr,azme-2,4,6-(lH,3H 5H)-«one ring. Omer typical diisocyanates are tris-(4- 
tsocyanatophenyDmemaneand l,3,5.nis-(6-isocyanat„hexyl)biure t . An example of a 
35 hcterocychctnisocyanateis2,4,6-triisocyanato-l,3,5-triazine. 

This invention also encompasses carbamate triazines obtained by reaction of 
hydroxy! ,u„ cuonal uia * nes with ^ reaction rf ^ ^ ( f 
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example ethylene glycol, propylene glycol, neopenty. glycol, trimethylolpropane 
pcmaerythruol and the like, a S well as oligomeric and polymeric polyols. Preferred 
examples are diisocyanate/trimethylolpropane adducts. Especially preferred examples are 
5 add!! meta " a ' a : a '^"ylxylylene diisocyanate (m-TMXDI®)/trimethy.olpropane 
- 5 adductcommerctally available under the trade designation Cythane® 3160 AliphaUc 
Polysocyanate (Cytec Industries, Inc.) and the 3:1 IPDI/trimethylolpropane adduct 
commercially available under the trade designation Spenlite® P25-A4-60 aliphatic urethane 
prepolymer (R.chhold Chemicals, Research Triangle Park, North Carolina) 
in f s In Edition to carbamate dimers derived from diisocyanates, and carbamate 
10 tnmers denved from triisocyanates, there are a number of other modified polyisocyanate 
precursors. Examples of modified polyisocyanate precursors are: 

, , (a) ^ P°lymethylenepolyphenylene ester of isocyanic acid 

(polymethylene polyphenylene polyisocyanate); 

, .„ (b) . COpoIymersofmeta - is °P r openyl-a,a'-dimethylbenzyl^ 

indTnT y T fr0m ^ IndUStri6S ' InC - thC trade de ^nation m-TMl®) 

z;z~ s (e - 8 ' ethyl acry,ate ' butyi acryiate * methyi m « ate ~ 

Mnn , (C) , ^ reaCti ° n Pr ° dUCt of di P hen y^ethane diisocyanate (abbreviated 
20 Co^ ) ^ W6ight P ° lyether di ° 1S (C - g - LUprante ® MP102 » BASF Wyandotte 

Mnn j I (d) , ^ reaCti ° n Pr ° duCt ° f diphenylmethane diisocyanate (abbreviated 
and l0W m ° lecular wei 6 ht P oI y«ter dios (e.g. Baytec® MS-242, Mobay Corp )• 

Nuodex®); ^ ^ rCaCti ° n ***** ° f ^ 3 P ° ly£>1 (e * IPDI - BF ,540 > 

25 , , , m (f) ^ reaCtion P roduct of toluene diisocyanate (abbreviated TDI) trimer 
and phenol (Desmodur® CT Stabil, Mobay Corp.); 



Corp.). 



(g) the uretoneimine of MDI (Lupranate® MM 1 03, BASF Wyandotte 



30 are 2 4 « f ° f Carbamates used » the transcarbamoylation reaction 

are 2,4,6-tnsalkoxy carbamoylamino 1,3,5-triazine, 2,4,6-trisphenoxy carbamoylamino- 
i ,Jp-tnazine and triazine isocyanate. 

Uses of the PolyTrisaryH l.S-TH^in. r,,u^^ 

As indicated earlier, the novel poly-trisaryl- 1,3,5-triazine carbamates of the 
35 present mvent,on are particularly useful as ultraviolet light absorber agents for stabilizing a 
w,de vanety of materials including, for example, various polymers (both crosslinked and 
thermoplast,c), photographic materials and dye solutions for textile materials, as well as in 
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ultraviolet light screening agents (such as sunscreens). The novel poly-trisaryl-1 3 5-triazine 
car a™,es of the present invention can be incorporated into such Lena, taany one fT 
vane* of convenhonal manners, including forexample, physical mixing or blending 

' 5 22 ChemiCi " b ° nding 10 — «W » * P°'^«). - a «„, 
n a hgh. s«ab,l,z.„g compost,™ such as a coating or so.ution, or as a component in a UV 

screemng composition such as a sunscreen composition. 

In one embodiment of the present invention, the poly-trisaryl- 1 3 5-lriazine 
- carbamates of the present invention can be employed «o *^JL£j£^Z* 

10 , o r 7 y aVi °' e ' radiati ° n " y grating ,he presently claimed compound 

10 -to polymencmatenals, either chemically or p h y sically . N„„.,imi,i„g examples of 
PO ymenc materials tha, may be so stabilized are polyo.eftns, po.yeste^, polyeZ 
polyketones, po.yamides, natum, and synthetic nrbbers, po.yurethanes, polys*. en s 
htgh-tmpac, polystyrenes, polyactylates, po.yme«hacry,a,es, po.yacetals po.yac^lo itriles 
polybutadtenes, polystyrenes, ABS, SAN (styrene acrylonitrile), ASA (acry.L Gyrene 

21 aCetaK bUtyra,e ' Ce " U,0SiC Po'y'ntides. polyam eimides 

po ye.henm.des, polyphenylsuUldes, PPO, polysulfones, polyethersulfones m,de,m,deS • 

polyvmylchlorides, polycarbonates, polyketones, aliphatic polyketones, thermoplastic 

^ZZZ "T I ^ lyaCIy ' a,eS P0,yeSttrS ' crosslinked 
polyesters and polyactylates, phenol/formaldehyde, urea/formaldehyde and 

me.am.ne/formaldehyde resins, drying and non-drying alkyd resins, alkyd resins polyester 

reams, acrylate resins cross-Unked wim mOamine resins, urea resins, isocyanate 

.socyanura.es carbamates, and epoxy resins, cross-linked epoxy resins derived from 

ahp anc cyc!oa hphatic, he.erocyc.ic and aromatic g.ycidy, compounds, which aT 

c oss-hnked w,th anhydrides or amines, po.ysi.oxanes, Michae! addition polymers amines 

a H am, " eS ^ a " iVa,ed UnSa,Ura,ed " ,d mC,hy ' ene wil 
171 r'T d ^ C ° mPOUndS - Po'^timines in combination with 

unsaturated acryltc polyacetoace^te resins, polyketimines in combination with unsaturated 
acryhc reams, radtatton enable compositions, epoxymelamine resins, organic dyes 
30 ZZZZT C0 " U,OSC - baSCd «~ • Him paper'nL. and 

include: n ° n " hmi,in8 eXamples of s P« ific P°'^ which may be stabilized 

' ' unZr^T" and K,POly,,,erS ° f m0 "°° lefi - — oioleHns including b„, no, 
35 I'? T PrOPylene - iS ° bU,ylene - bUtCTe - ™*ylpen,ene, hexene, heptene 

octene, tsoprene. butadiene, hexadiene, dicyclopentadiene, ethylidene and 
cycloolefins such as cyclopemene and norbornene; for example, polye.hy.enes 
(wh.ch opuonally can be cresslinked) such as high densi.y polyethylene (HDPE) 
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high density and high molecular weight polyethylene (HDPE-HMW), high density 
and ultrahigh molecular weight polyethylene (HDPE-UHMW), medium density 
polyethylene (MDPE), low density polyethylene (LDPE), linear low density 
polyethylene (LLDPE), branched low density polyethylene (BLDPE), polypropylene 
syndtotacttc polypropylene, isotactic polypropylene, emylene-propylen e (EP) et 
prop-d.cyclopentadiene and (EPDM)terpolymer. Further examples are all of 'the 
above sa.d polymers wherein a metallocene catalyst is used in preparation, blends, 
hereof, and copolymers and terpolymers with other unsaturated monomers 

anT/n T °i ^ ™ ^ m ° n °° ,efins and/or with carbon monoxide 

and/or w,th other vmyl monomers, including limited acrylic and methacrylic acid 
acrylates and methacrylates, acrylamides, acrylonitriles, styrenes, viny, acetate (such 
as ethylene/vmy acetate copolymers), vinyl halides, vinylidene halides, maleic 
anhydride and allyl monomers such as allyl alcohol, ally, amine ally glycidyl ether 
and derivatives thereof. y 

Hydrocarbon resins (such as C 5 -C 9 ) including hydrogenated modifications thereof 
and mixtures of polyalkylenes and starch. 

Homo- and copolymers of styrenes such as styrene, p-methylstyrene and 
a — methylstyrene. 

CopO,y merS of 0 more styrenes ^ other vinyj ^ ^ Qiefins ^ 

diolefins (e.g., ethylene, isoprene and/or butadiene), acrylic and methacrylic acid 
aery at es and methacrylates, acrylamides, acrylonitriles, vinyl acetate (such as ' 
ethylene/vmyl acetate copolymers), vinyl halides, vinylidene halides, maleic 

2££ zzzr* such as aiiyi aiiyi — ^ » — 

Graft copolymers of styrenes on polybutadienes, polybutadiene/styrene copolymers 
and polybutadiene/acrylonitrile copolymers; styrene (or a-methylstyrene) and 
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene and maleic anhydride 
on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on 
polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene copolymers- 
styrene and acrylonitrile on polyalky, acrylates or methacrylates; and styrene and' 
acrylonitrile on acrylate/butadiene copolymers. 

Halogen-containing polymers such as polychloroprene; chlorinated rubbers- 
ch orinated and brominated isobutylene/isoprene copolymers; chlorinated or 
sulfochlonnated polyethylene; copolymers of ethylene and chlorinated ethylene- 
epichlorohydrin polymers and copolymers; and polymers and copolymers of ' 
halogen-containing vinyl compounds such as vinyl chloride, vinylidene chloride 
vinyl fluoride and/or vinylidene fluoride and other vinyl monomers 



- 21 - 



15 11 

12 



WO 99/67227 PCT/US99/13826 

Homo- and copolymers derived from ^-unsaturated acids and derivatives thereof 
such as acrylic acid, methacrylic acid, acrylates, methacrylates, acrylamides and 
acrylonitnles. 

■ Copolymer, of the monomers mentioned in (8) with other unsaturated monomers 
sueh as ; olefins and diolefins (e.g., butadiene), scenes, vinyl halides, maleie 
anhydnde and ally, monomer sueh as ally! a.e„hol, ally! amine, al ly . glyeidyl ether 
and derivatives thereof. 

3. Homo- and copolymers derived from unsaturated alcohols and amines or the acyl 
denvanves or acetals thereof, such as vinyl alcohol, vinyl acetate, vinyl stearate, 

Z anTHr; 11 " Vinyl bUtyra1 ' aUyl a,C ° h0, > ^ *W g^cidyl 

T? T allyl meIamine; as weI1 as copo,ymers — ™ 

with other ethylemcally unsaturated monomers mentioned above 
For the preceding groups 1-10 of polymers, the present invention further 
encompasses these polymers as prepared by metallocene catalysts 
Homo- and copolymers of cyclic ethers such as alkylene glycols and alkylene oxides 
as well as copolymers with bisglycidyl ethers 

IZZ ox r h " P ° ,yOXymethylene «* *~ Polyoxymethylenes which contain 
ethylene oxide as a comonomer; and polyoxymethylenes modified with 
thermoplastic polyurethanes, acrylates and/or MBS. 
20 13. Polypheny lene oxides and sulfides. 

Polyurethanes derived from hydroxy-functional components such as polyhydric 
alcohols polyethers, polyesters, polyacrylics and/or polybutadienes on the one hand, 
and aliphatic and/or aromatic isocyanates on the other, as well as precursors thereof 
Polyamides and copolyamides derived from diamines, dicarboxylic acids and/or 
aminocarboxylic acids or the corresponding lactams, such as polyamide 4 
po yamide 6, polyamide 6/6, polyamide 6/10, polyamide 6/9, polyamide 6/12 
po lyanude 4/6, polyamide 12/12, polyamide 1 1 and polyamide 12; aromatic ' 
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared 
from hexamethylene diamine and isophthalic and/or terephthalic acid and with or 

ela f 7 a m ° dif,er ' CXamP,e ' P^^^^-trimethylhexamethylene 
terephthalamide or poly-m-phenylene isophthalamide; block copolymers of the 
aforemenfoned polyamides with polyolefins, olefin copolymer, ionomers 
chemically bonded or grafted elastomers, or polyethers such as polyethylene glycol, 
polypropylene glycol or polytetramethylene glycol; and polyamides condensed 
during processing (RIM polyamide systems). 

Polyureas, polyimides, polyamide-imides, polyetherimides, polyesterimides, 
polyhydantoins and polybenzimidazoles. 
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1 7. Polyesters derived from dicarboxylic acids, diols and/or hydroxycarboxylic acids or 
the corresponding lactones, such as polyethylene terephthalate, polybutylene 
terephthalate, poly-1 ,4-dimethylcyclohexane terephthalate and 
polyhydroxybenzoates, as well as block copolyether esters derived from hydroxy!- 
terminated ethers; PETG; PEN; PTT; and also polyesters modified with 
polycarbonate or MBS. 

1 8 . Polycarbonates and polyester carbonates. 

1 9. Polysulfones, polyether sulfones and polyether ketones 

Crosslinked polymers derived from aldehydes condensation resins such as 

phenol/formaldehyde resins, urea/formaldehyde resins and meiamine/formaldehyde 
resins. 

Drying and non-drying alkyd resins. 

Unsaturated polyester resins derived from copolyesters of saturated and unsaturated 
d.carboxyhc acids with polyhydric alcohols and vinyl compounds as cross.inking 
agents and also halogen-containing modifications thereof 
Crosslinkable acrylic resins derived from substituted acrylates such as epoxy 

achates 8 ' hydr ° Xy iS ° Cyanat ° 3CiylateS ' Ur6thane 3CiylateS ° r 

Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins 
urea resins, isocyanates, isocyanurates, carbamates or epoxy resins 
Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic and/or 
aromauc glycidyl compounds such as bisphenol A and bisphenol F, which are 
crosslinked with hardeners such as anhydrides or amines 
Natural polymers such as cellulose, rubber, gelatin and chemically modified 
homologous derivatives thereof, including cellulose acetates, cellulose propionates 
and cellulose butyrates, or the cellulose ethers such as methyl cellulose, as well as 
rosins and their derivatives. 
27. Polysiloxanes. 

Michael addition polymers of amines or blocked amines (e.g., ketimines) with 
activated unsaturated and/or methylene compounds such as acrylates and 
methacrylates, maleates and acetoacetates. 

^Zr*v?™Z y ° f * C ^ SUCh - PP/EPDM ' P*»«™M or 

^OCPE^vr/ PVOMBS - PC/ABS ' PBTP/ABS ' PC/ASA - p ™ 

ZZ? , PV ^ C,yla ' e ' POM/Acnnoptoic PUR, PC/AermopIastic polyuria™ 
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA6.6 and copolymers 
PATENT/HDPE, PP/HDPE, PP/LDPE, LDPE/HDPE, LDPE/EVA, 'lDPE^AA 
PATENT/PP, PATENT/PPO. PBT/PC/ABS. PBT/PET/PC and ,he .ike 
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ZTuT?*; '," C ° m , bina,i0n «*" «— «— -y««e POlyace.oace.a,e resins or 
with unsaturated acrylic resins including urethane acryla.es, po.yether aeryia.es, 

Z2n7lT Pendam UnSa ' Ura,ed gr ° UPS ^ d 

o^e " rr - m posmo„seo»U,ining ethy.enicaHy unsa.ura.ed monomers or 
oligomers and a polyunsaturated aliphatic oligomer 

Epoxymelamine resins such as Ugh.-s.able epoxy resins cross-linked by an epoxy 
functional coetherifled high solids melamine resin 
Other materials which can be stabilized include, for example- 
Naturally occurtng and synthetic organic materials which may be mixtures of 
compounds, including mineral oUs, animal and vegetable fats, oils and waxes or 
oils, fete or waxes based on synthetic esters (e.g., phthala.es, adipates, „hos P ha"s or 
*.me.„ta,es) and also mixtures of syn.he.ic esters with mineral oils in L Z io 
Aqueous emulsions of „a«ural or synmetic rubber such as „a«ural ,a,ex or la.t es of 
carboxylated styrene/butadiene copolymers 

be"Z^ yeS ^ T dy6S ^ ,ria2 ° " - P °' yaZO) - *"«-quinones, 

Sel nt^d T 7 Um ^ P h<ha1 ^"-. q"iaoph.ha.o„es, sulfur 

dyes, „„ o and mtroso dyes, stilbene dyes, fonnazan dyes, quinacridones, carbazoles 
and perylene tetracarboxylic diimides. i-aroazoies 

Cosmetic produce, such as skin lotions, collagen creams, sunscreen, facial make-up 
ete., comprising synthetic materials such as antioxidant, preservatives, lipids 
solvents, surfectante, colorants, andperspirants, skin conditioners, moisturize s etc ■ 
as well as natural products such as col.agen, proteins, mink oi,, olive oil, coTn o'i, 
cantauba wax, beeswax, lano.in, cocoa butter, xanthan gum, aloe. etc. 
Cellulose-based paper formulations for use, e.g., in newsprint, cardboard, posters 
packagmg, labels, stationery, book and magazine paper, bond typing pa p r m M 
purpose and office paper, computer paper, xerographic paper, feser and 2)1 
printer paper, offset paper, currency paper, etc. 
38. Photographic film paper. 
30 39. Ink. 



20 36. 
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ALIPHATT C PQr.YAMTnP 

a . . A nOVd P ol y-^saryl-l,3,5-tria2ine carbamates of the present invention can 

also be used wuh aliphatic polyamide polymers. An "Aliphatic polyamide" is 7 P ZZZ 
characterized by the presence of recurring carbonamide gl ps as anTt gra P ^fZ 
Polymer chain which are separated from one another by at leL two aliph^ 1 ^ 
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Illustrative of these polyamides are those having recurring monomeric units represented by 
the general formula: 

-NHC(0)RC(O)NHR» - or -NH-R-C(O)- 

5 

- or a combination hereof in which R and R« are the same or different and are alkylene groups 
of at least about two carbon atoms, preferably alkylene having from about 2 to about 12 
carbon atoms. Exemplary of such polyamides are polyamides formed by the reaction of 
chammes and diacids such as poly (tetramethylene adipamide)(nylon 4 6)- 

10 poly(hexamethylene adipamide) (nylon 6,6); poly (hexamethylene azelamide) (nylon 6 9V 
poly(hexamethylene sebacamide) (nylon 6,10); poly(heptamethylene pimelamide) (nylon ' 
8 8); poly(nonamethylene azelamide) (nylon 9,9); poly(decamethylene azelamide) (nylon 
10 9); and the like. Also illustrative of useful aliphatic polyamides are those formed by 
polymerization of amino acids and derivatives thereof, as for example lactams. Illustrative 

acid.? 71 * r ^ id6S ^ P ° ,y(4 - aminob ^ ic -id) (nylon 4); P o,y(6-a m inohexanoic 
acid) nylon 6); poly(7-aminohe P tanoic acid) (nylon 7); poly(8-aminoocatanoic acid) (nylon 
8); poly(9aminononanoic acid) (nylon 9); poly(10-aminodecanoic acid) (nylon 10); poly(, 1- 
aminoundecanoic acid) (nylon 11); poly ( 12-aminododecanoic acid) (nylon 12); and the like. 
Blends of two or more aliphatic polyamides may also be employed. 
20 Copolymers formed from any combination of the recurring units of the above 

referenced aliphatic polyamides can be used. By way of illustration and not limitation, such 

ZTZr^T T! ymCrS inClUdC Ca P rolact ^xamethylene adipamide copolymer 
(nylon 6/6,6); hexamethylene adipamide/caprolactam copolymer (nylon 6 6/6)- 
hexamethylene adipamide/hexamethylene-azelamide copolymer (nylon 6,6/6,9* and 

25 copolymers formed from recurring units of the above referenced aliphatic polyamides with 
aliphatic/aromatic polyamide recurring units may also be used. Examples of such 
copolyamides are nylon 6/6T; nylon 6,6/6, T; nylon 6/10T; nylon 6/12T; nylon 6,10/6 T etc 

Preferred aliphatic polyamides for use in the practice of this invention are 
po y(caprolactam); poly(7-aminoheptanic acid); poly(tetramethylene adipamide)- 

30 po y(hexamethylene adipamide); and mixtures thereof. The particularly preferred aliphatic 
polyamides are poly(caprolatam); P oly(hexamethylene adipamide); poly(tetramethylene 
adipamide); and mixtures thereof. 

Aliphatic polyamides useful in the practice of this invention may be obtained 
from commercial sources or prepared in accordance with known preparatory techniques. For 
35 example polycaprolactam may be obtained from Allied Signal Inc. and P oly(hexamethylenc 
adipamide) may be obtained from DuPont Co. 
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The number average molecular weight of the aliphatic polyamide may vary 
wdely. Usually, the aliphatic polyamide is of film forming molecular weigh, that is 
sufficently high to form a free standing film and sufficiently low to allow mel, processing 

- 5 0°f S n"me n " ^ nUmber " m0kCUlar Weigh,S « w "< ""<>™ <° *ose 

of sk.ll ,n me film art and are usually a. leas, about 5,000 as determined by me formic acid 

me<h0d - 3 SOlU,i ° n ° f 9 2 M - C °™™ of alipha,ic polyamide 
m 90% fonruc ac.d a. 25°C is used. In me preferred embodiments of .he invention, the 

" 7 lecuIar wei8ht of * e alipha,ic po,yamide is from about 5 - oo ° *> 

,0 00 000 . ™ u Par " CUlarl) ' preft, « d -*•*■-» is from abou. 10,000 ,o abou. 

io ,00.000. Amongst lhe particularly preferred embodimen(Sj most prefOTed ^ 

wtach me molecular weigh, of me aliphatic polyamide is from abou. 20,000 ,o abou. 



POLYURRTyiA | > IB 

" , P °', yUre,hane<PUR)elaS, ° mer P roduc(s ("s P ande ![ ») can be stabilized agains. 

d,scolora.,o„ and loss of elasticity during UV light exposure wim combinations of UV 

V 7, IT " ' ^ rCqUircS ^ SpeCif ' C UV absOTb " - d W"d«d amine 
hgh. s.ab.hzers properties in order to achieve optimum performance. UV absorbers of the 
20 tn^ne class of do. mvention can be combined wim polymeric hindered amine Ugh. 

T'^Z^T Pr0 , Vide . 0UB,andi "8 P« f ™ » achieving the desired properties 
tor the Spandex fiber applications. 
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35 



HALS nro "H v, TT". ' ^ *° inVenti ° n ' "** alone ° r in combination with 

HALS provxdes the followmg properties in the Spandex fiber application: (1) low color 

contr.but.on at typical use levels in the 0.5-2.0% range; (2) sufficient MW, thermal stability 
and low volatthty for fiber processing and thermal exposure conditions; (3) high 
compatibility and permanence; (4) prevent discoloration and loss of elasticity during 
exposure to UV light energy; (5) low extraction by water and dry cleaning solvents; (6) low 
co o r development during exposure to atmospheric pollutants, NO x , SO,, hydrocarbons, etc • 
(7) low interacts w lt h sea water and pool chemicals; (8) low interaction and color 
development with typical phenolic antioxidants used for the thermal stabilization of 
Spandex fibers; and (9) low interaction with copper based antioxidant systems used in 
Nylon fibers for Nylon/Spandex fabrics. 

The triazine UV absorber with or without the polymeric HALS provides 
outstandmg stabilization with minimum negative effect on secondary performance 
properties, such as low color development during NO x exposure and low interaction with 
copper based antioxidant systems using in Nylon fibers. 
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As noted above, any of the triazine compounds disclosed herein can be used 
to impart one or more of the properties described above to Spandex fibers when added 
thereto in a stabilization effective amount. 

< nn.vn, • *f f t? bly> ^ 

" «Z P °^ ymeriC HALS * s Preferably poly[(6-moipholino-s-triazine-2,4- 
diyl)[ ,2 ^A6 : -te^amethyl.4- pi peridyI)imino]-hexamethylene r(2,2,6,6-tetramethyl-4- 
piperidyl)imino]]. Most preferably, the polymeric HALS is the methylated (M) version of 
the above HALS, which is sold by Cytec Industries, Inc. as CYASO^UV-35 „ght 
stabilizer. Other polymeric HALS disclosed in US Patent 4,331,586 are also suitable 

from * H" * fiberS m made fr ° m 3 P Ql y urethane (PUR) prepolymer prepared 

from dnsocyanate and a glycol. There are four basic processes used to convert the PUR 

S~ "~ ~ P~ are Solution Dry Spinning, Solution 

Wet Spinning, Melt Extrusion, and Reaction Spinning. The above UV stabilizer alone or in 
combination with HALS would be suitable for use in any or all four processes 
5 Spandex fibers may contain a processing antioxidant system, such as a 

Phenolic antioxidant, or a phenolic/phosphite antioxidant combination In addition 
Pigments, such as Ti0 2 are commonly used in the fiber products 

or DMAC . h T . h H T*T UV abSOrbCr al ° ne ° r M ' HALS C3n be dissolved in "> DMF 
20 1 ^ T t0 6 PreP ° Iymer S ° 1Uti0n **" t0 SOlutio « ^er spinning 

20 processes. Also, the combination can be extrusion compounded into the PUR compound 

used in the melt spinning process. compound 

POLYCARROMATTPg 

Among polymeric compounds, preference is given to the polycarbonates 

e p : LtnXr i es ' r ,yaceta,s ' poiyphenyiene ° x,des and po, ~- 

especially to the polycarbonates. Those compounds are to be understood as being especially 
those polymers the constitutional repeating unit of which corresponds to the formula 



30 



O 

O A O C- 



ZT,*63^ diValen ' Phen °" C radiMl ' EX3mPleS ° f A ^ SiVCn to - j " >«• 1 5 "'- No. 

35 ^t" 3 9 K 2 'T' , A " e deriVed> fM eXamP,e ' fr0ra ^roqumone, tesorcinol, 
35 dthydroxybtphenylene or bisphenols in the broadest sense of the term, such as 

MhydroxyphenyOalkanes, eydotUkanes, smfides, eUters, ketones, suifones, sulfoxides, 

a,a -btsChydroxyphenyD^iiisopropylbenzenes, for example the compounds 2 2-bi s (4- 
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hydroxyphenyl)propane, 2,2-bis(3,5-dimethyl-4-hydroxyphenyl)-p r0 pane, 2) 2-bis(3 5- 
dichloro-4-hydroxyphenyl)propane, U-bis(4-hydroxyphenyl)cyclohexane, or from the 
compounds of the formulae: 



10 



HO- 





OH 



15 



20 



HO- 





25 



HO- 




OH 
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HO- 




CH 3 ~C CH 3 



CH 3 



OH 
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In one embodiment, the preferred resins are polycarbonates based on dihydric 
pheno,s such as 2,2-bis-(4-„ydroxyphenyl)propan= (bisphenol A); 2,4-bis (4- 
15 hydroxyphe n yl) 2-memy,bu,ane; l,l-bis.(4-hydroxy P henyl).eyel 0 hexane ; 2 ,2-bis-(3.h,oro- 
SaSir - •■•-^-Hydroxypbeny,^,, 

, k t A ' SOprefem!dare P < "5' carb <"«te»polymers incorporating two or more 

20 w ,b H r' yCarb0 " ateS " 3 -ma,ic confpounds is reacted 

20 with the dthydnc pheno.(s) and carbonate precursor, and polymer blends of which 
polycarbonate comprises a significant portion of the blend. 

bisphenol A. ^ m ° S ' "^"^ *" ^ ^ w P 0 '^™^ based on 

-5 criv, , U S „ Pattn,N °- 5 ' 288 - 78Sals o d ^ibes polycarbonates and polyester 
.5 carbonates, especially aromatic polycarbonates, for example those based on 2 2-bis(4- 

hydroxy P he„yl )prop ane or U-b^-hydroxyphenyDcyclohexane. 

been* , ApP ^ NO - 2 - 2 ^- 74$ a number of maho<kh!lve 

^4 ncluts '° ™ a,e W — « « «■» -face of poiymeric materials. 

0 1 4 937 oSt t" ,n,Pre8na "°" U S - Pate "' N - 3,309^20, 3,043,709, 4.481,664 

1 W ? K , 8 " PlaS ' iC artiC,e With S ° 1Uti0nS "hennoplastic resins 

f«wba°t rS Ta " atent N ° S ' 4,668,S88 - d 4 ' 353 ' 965) - Both 

from drawbacks including requiring additional processing steps (i.e. applying, drying or 

An addit una. drawback, particular* relevant to polycarbonate sheet production, is the 
sub" "°" addWOn ' reatment WOUW ^ °" of the polymeric 
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As described in the U.S. Pat. No. 5,445,872, application of surface layers via 
*~ "T*" ta 3 to< »™ — » ^ -xuusion e q „ ipi »en, as taugh „ 
U.S^ Pat Nos. 3,487,505 and 3,557,265. Coextrusion is a well recognised method of 

different layers. ^ P ' 0dUCe " S feW aS ^ °* lhree 

■- I" one embodiment, the invention also relates to thermoplastic articles coated 

,0 To 002 4 em, T Tol ayer 01 '° 10 m " (0 '° 0254 mm 10 0 254 ™* 0 5 mU 

10 0.00254 mm to 0.127 mm), thick, in which said layer contains 0.1% to 20"/. by weigh of 

f r ^ ^r e carbam r of present inven,ion - p " — - 

ot are 2/. to 15 /. by wetght; most prefetred concentrations of 5% to 10% by weight 

The pol y -tri S aryl-l,3,5-tria 2 ine carbamates of the present invention mav be 

15 « Jd"r ^h™" ° f ^ SUr&CeS ^ by — * 

15 mixing the additives with granular resin prior to extruding 

one or both J^S^T — ~ — — - * — * 
Laminated thermoplastic articles which contain additional layers such as a 

20 *r yer 35 found in us - pat - n °- 4 -" 2 ' 322 - - -* ° f *™ 

or differ, , .„ C ,° re ^ COati " g ' ayer ma5, be of 1115 sa ™ thermoplastic resin 

or Afferent Utennoplasnc po.yesters, po.yester carbonates, polypheny.ene oxide, polyvinyl 

T "I'™™' P^crylates, polymers Id 

25 ml!c~de " ^ ^ aCry ' 0ni,rile °" - — 

Mixtures (polyblends) of such polymers with one another or with other 
polymers, for example wi th polyo.efins, polyacrylates, polydienes or other elastome^n the 
torm of impact strength modifiers. 

™ k , ., TnCPOly "' riSa ^ l " l ' 3 - 5 " lrteinocorb! '™ , "o''l'<:prc S c„linvenlio,,c-,n-,lH n 
30 be chem.ca.ly bonded to substrates, such as polymers, thereby greatly reducing! 

font, „ f ^ Jf r ChaniSm ° f * e ° f ^ Presenl ""-I- i-olves the 

formatton of a bond (chemical and/or co-valent) between a functionality arched ,„ the 

can h K In «»Poration of the poly-trisaryl-U.S-triazinc carbamates of the invention 
can be brought about by copoiymeri^ion, copolyaddition, copo.ycondensation, by reacL 
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7? SUtob ' e fimC,i0na ' 8rOUPS - ° r * in ■ «— - 

disclosed in United States Patent Nos. 3,423,360 and 5 1 SQ MM ,„!,;,.>. 

. herein by reference as if fully set forth. " ' nCOr P 0rated 

-5 ^„,K , BOndin80f * ep0ly - trisa ^"-'- 3 - 5 -<ri^ carbamates of the invention can 
5 occnr by polymery,™ or copolymerization. In the case of the nove. triazines ZZ 
, present inventton comprising pendant viny, groups> po lymeri2ation or J£Z^L 

wid, a, teas, one viny, monomer, e.g., (meth)acry,ic acid, esters of (mem^Uc Jd 1 
- as methyl achate, amides of ( m eth)acry„c acid, hydroxyethy.acry ate, o efms vinyl 
chlor.de serene, butadiene, isoprene and acry.onitrile can be caJed out ,o form 

heXT P°, rCOPOly,nerS Wh ' Ch Viny ' «™> iS «~ ^aclcbone of 

ical X„icl y d m T tt ° n " C0P ° ly — « - »» by initiators, such as free 

radical amontc and cafomc types, or by actinic radiation, such as UV, electron beam x 
ays and gamma radiation front a Co" source, as is we,, known ,„ those infte 

me rormuias (I) (V) containing the appropriate functional crouos can hp 
m „„„ Inadditi0n - Com l )olmdsof ^f°™ulas(I).(V)canbebonded to a 

35 .1. k k , j Altemattl > , -' he P<» 1 y-'ri3aryH,3,5.triazine carbamates of the invention mav 
35 a!so be bonded to po Iym . re by roaction wiUt an oHgomer and/or po.ymer which c^es 
suttabte fictional group, For exantp,e, at teas, one triazine compound viny, 
pendant group can be added. op.iona„y wi.h a, teas, one Cher viny, monomer or compound 
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con.pns.ng a vinyl group, to unsaturated resjns maamtMd bu(adj 

o vomers or unsa.ura.ed rubbers and ttren cured by acinic radiation or by a free radical 

" hvd , ' T °" **** C ° mP0UI,d 3 S'oup, such as 

hydroxy! or am.do, may be reae.ed wi«h a polymer and/or oligomer such as polyesters 
5- polyurethanes and po.ydiois with reactive end-groups, partially hydrolyzed po.yvmyLtate 
, .poxy reams, polysi.oxanes and p„,ymers comprising maleic anhydride, either L he mat 

- 1m in°*e m ' ^ meth0dS anal ° 8 ° US '° ' hOSe We " ^ - «*£7 

10 ,•>,,• °f ,ing " ^ an °' her W3y ° f b ° nding ° f P^'y c ">i™° poly-trisaryl- 

10 ,. , -.nazme carbama.es .opo.ymers and/or oligomers. Grafting may be carried ou. in 
solution, ,n ,he me,,, or in .he so.id s,a.e with the initial or actinic radiation types 
d.scussed above for polymerization when, for example, .he novel tiiazines of the present 
mvennon compnsmg pendan, vinyl groups are used. Such poly-trisaryl- 1 3 5-triazine 
carbamates may be grafted to saturated polymers, e.g., polyoleL anTtheir coders 
15 such as polyethylene, polypropylene and poly ( e,hy.ene-viny, acetate), or ,o polymer, 
compnsmg u„sa,ura,ed moieties, e.g., p„,ybu,adie„e, polyisoprene, ethylene'propy.ene- 
(d,ene monomer) lenHMymers and polystyrene and its copolymers 

• , ^ P ° ly - ,riS ^'-'- 3 ' 5 - triaz in= carbamates of the present invention may be 
used » wdely varymg amounts in such applications depending upon such things as the 
20 ma*na, .o ba sfcbiUzed and .he partieular application. However, when employed as 

s.ab.hz.ng addtuve for materials such as organic polymers, the poly-tiisaryM 3 5-triazine 

abou 20% by we,gh, preferab.y from abou. 0.) ,o about .0% by weigh, and most 
2 S TIT! r '° ab ° Ut 5% " y Weight ' based « ,te °f *e materia, to be 

T^t . n screeni ? applications such 35 s — ing - «— « 

utihzed ,„ the same relative amounts bu, based on the total weigh, of the screening agent 

nOVd s,abilizere »<■*<= P«^nt invention may also be employed in a non- 
he m C f7" y ' eXamPl<: ' in *" S,abmZa,i0n «"—!-* K-yJ. aa set forTn 
the many of the prevously incorporated references. Examples of preferred thermoplastic 
30 polymers are polyo.efins and polymers comprising he.eroa.oms in the main chain. Pr Led 
polymers are also thermop.astic polymers comprising nitrogen, oxygen and/or sulphuf 
specally mtrogen or oxygen, in «he main chain. Also of interest are compositions in which 
the polymer ,s a polyolefin, for example polyethylene or polypropylene 

35 „f,h , ; nCOrporationin,0,he ' he ™<>Pte<ie polymers can be earned out by addition 
35 of the nove. poly-tnsary,-, ,3,5-triazine carbamate compound and any rurther addftives by 

durinula T" " ^ > «- «P^n..y be made before or 

dunng shapmg, for example by mixing .he pulverulen. components or by adding the 
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stabilizer* the me., or solution of the polymer, or by applying the dissolved or dispersed 
impounds «o Ore polymer, with or without subsequent evaporation of the solvent 
Elastomers can also be stabilized as lattices. 

™ enOVelmix,urescanalsobe »<i<i«ito.hepolymerstobesabili 2 edin t he 
from atuTsT b" ** ~^ * ' ™uon of 

The novel mixtures can expediently be incorporated into the polymeric 

10 Th I T nUmber ° f raeU,0dS - inC ' Uding ,ho - — ionally employed InTar, 
10 .ncludmg by for example: a) as an emulsion or dispersion (for exlple to ,a„ ^ or 
emu s.on po ymers); (b) as a dry mix during mixing of additional components o^oTymer 

m xeT« V or IdT ^l" 0 " * <«* « — s tl, 

mixers, etc. ), or (d) as a solution or melt. 

1* . ,, , 71,6 stab «i«d Polymer compositions obtained in this way can be converted 
.5 tnto shaped articles, for example fibers, fi ,ms, tapes, sheets, sandwich boards coZ "s 
Ptpes and other profiles, by any number of conventional methods, for example ho" pZ '„g 
p.nmng, exttus.on, roto-molding or injection molding. Therefore, the present invention 

a. Antioxidants 

25 (0 dunemlfH"" 0 "™ 5 ~* " ^^"-"^metitylphenol; 2-.er,-buryM,6- 
a.e.dt.tert.butyM.tsoburylphenol; WicyclopenryM-meftylphenol; 2-«J 

Tl Ph T!i ^^-'-^'^-'hoxymethylphenol; 

H 7, , r^ " 6 ChataS SUCh 33 2 .«-<"-nonyl-4-meU,ylphe„ol ; 2 4- 
toWO-methyluttde^^ 

fli. A lf.T 2 ' 4 ," dime ' hy '- 6 - (| - m = ,h >" ttidec - 1 -> l )phcnol; and mixtures thereof 
00 Alkylthtometitylphenols such as ^-diocryltitiomemyl-e-tert-burylphcnol- 2 4- 
35 ^^'^Ay'-S-methylpheno!; 2,4-dioctyl,h i ome.hy|.6.e.hy> P henol; and 2 6-di- 

35 ddecylthiomethyM-nonylphenol. 

(iii) Hydroquinones and alkylated hydroquinones such as 2,6-di-,er,-buryl-4- 

methoxyphenol; 2,5-di-teri-bu.ylhydroquinone; 2,5-di-tert-amylhydroquinone; 2,6- 
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diphenyl-4~ocla<tecyloxyphenol; 2,6-di-tert-butylhydroquinone; 2,5-di-tert-butyl-4- 
hydroxyamsole; 3,5-di-,e,,.bu<y 1 -4-hydK>xyanisole; S.S-di-.er.-bu.yM- 

Civ) *Tr" bis(3 ' 5 - di - ten -»'«y'^™xyphe„y,)adipa.e. 

w s^Tc^rr* °- ( — • - 



(v) 



10 (vi) 



15 



20 



25 



Hydroxy,^ Uuodiphenyl ethers such as V^fla^c^M^,,,,^, 

ten butyl-2-methylphenol); 4,4'-thiobi S (3,6-di-sec-amylphenol)- and 4 4'-bisf2 6 
d.mcthyl-4-hydroxyphenyOdisuIfide. ( ' 
Alkylidanabisphenols such as W-methylenebi^-tert-bu^-maftylphenol)- 2 2' 

2,2^=^^(4-^6.1 ' 
mefty cyc.ohexy.) P he„ol] ; ^meftylanabi^-methyl-^cyclohexyLanon 2 2 

2,2 ^-=.hyl,d e „eb.s(4,6-di-,e«.bu«yl p heno.); 2,2'.e U ,yIide„ebis(6- t er«-bu«yM 
.sobu^ p heao 1); 2,2'- m e,hy,enebis[6Ka- m e,hy 1 ben Z ylM.„ 0 4.phl„n 2 2 
butylphenol); ",4'-meU 1 ylenebis(6.,er..bu t yl-2-methylphe„ol)- 1 l-bisfS ,ert b„ 
memyipnenol, l,l,3-tns(5-tert-butvl-4-hvdroxv 9 m ~t»,„i u 
b.s 3, -b-sO'-ten-bu^W-hyd^yphenyObuty^], bis(3-te rt -bu«yU.hydly.5 
ten butyl-4.methyl P henyl] tere phthaJate; 1 , 1 -bis(3,5-dimathyl-2- 

I,l,5,5-tetrar5-tert-hutvl^.Viw^^ — , ' 



wo ^t!^"^ 



N— and S-benzyl compounds such as 3,S,3\5'-tetra-tert-butyl-4 4'- 
^W/benzy! ether; oc«adecyM.hyd ro xy-3,5-di m e u ,ylbenzy ta ercap t oace.a,e. 
30 hydroxybanzyDamine; bis(4-tert.buryl-3-hydroxy-2 6- 

(v.n) Hydroxybemylate malona.es such as dtoctadecy.^-bisaS-di-tert-butyM- 
hydroxybenzyDmalonate; dioctadacyl-2.(3.,ert-bu V M-hydroxy.5. 
me«hylbenzyl)ma I o Mt e;didodecylmercap,oe t hy l .2,2.b is (3,5-d i .,er«.bu«yM. 
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Cix) Aromatic hydroxybenzyl compounds such as 1 .3.5-tris(3,5-di-tert-butyl-4- 



(x) 

-5 



ii . * 1 — w „o «,j,j-iris^,D-ai-tcrt-butvl-4- 

2.3,5 6-teu^ethylbenzene; and 2.4,6-tris(3,5.d i ..e rt -bu ty M-hydrox y benzyl)ph7„ol 
Tnazme compounds such as 2,4.bis(oc^tac rc ap«c-6.(3.5.di- t er,-b U M-4 

hvt t t! 2 - 0 ^ tae -P>o^.^is(3, 5 .d i .«e rt .bu« yW - 
h ^y»-1.3,5-tria^ 

'! tTTT • 3,5 - ,riS(3 '^ i - tert - b ^ 1 - 4 -^™ybe^.) i socya„ura,e ; , 3 5- ris(4- 
ert-buty, 3.hydroxy-2,o-d im =U lyI bc^y, )i socya„ura t = : 2,4,6^(3,5^.^ 
>0 hydroxyphe„yle.hyl)-l,3, 5 - W azi„e;l,3,5-tris(3,5-di.,er,-bu.yM- 

ESSEST^' A ^ ^ '^—^cycobcxy- 
(xi) Benzylphosphonates such as dimethyl-2,5-di-tert-butyl-4 

7,^7 fxtr:, d 4 i ; ,h f 3 - 5 - di - te "-^ 1 - 4 - h ^^en Z y,pbosp, 1 o„a t c ; 

a>oc«dccyl.3,5-d 1 -tcr t .buty M .hydroxyben 2 yIphospho„ate;dioctadecyl-5- t cr,-butvl 
4 -hydroxy-3-meu,y 1 be IlZ y,p h „ sphonate: md ^ ^ ^ J<J™ ^ 

°«.S-d.-te n -butyl-4-hydroxybenzyI p hos p honicacid "ethyl ester 

N nTd^K 0 ' 8 ,^ 35 4 - h «~ 4-hyo~xys.earuni.ide; and oe.y, 
N-(3,5-di-tert-butyM-hydroxyphenyl)earbamate 

(xiii) ^^f^*^^™^^ acid — « 

polyhydne aleohoU such as methanol, ethano., „-oc,a„ oI , i-o«an„,, octadecano. 

„L Tr ' 9 - n ° nanedi0 '- 8'yco., 1,2-propanediol, neopenty, gly ol 

hto .ethylene glycol, diedtylene glycol, triethylene glycol, pentaerythritoT 
nsthydroxyethy.) isocyanurate, N.W.bis(hydroxye.by.,„xaLde, 3 tbiaundecano, 3- 
.htapemadecanol, tnmethy.hexanedio!, trimethyfclpropane and 4-hydroxymeftyM- 
phospha-2,6,7-trioxabicyclo[2.2.2]octane roxymetnyl 1- 

(xiv) 



30 



(xv) 

35 



,'T, ^ W-y')p«.pionic acid win. mono- or 

Td hT H T ,°o ^ methan °'' ethan °'- -° C,a " 01 - -t-=cano., 
hL 7! • 9 - n ° nanedi ° 1 - elycol, 1,2-propancdiol, neopenty. glycol 

.*2d :„ g r 1, dic,hylene 8,yco1 - we,hyiene *** ™ 

ns(hydroxyeftyl) tsocyanurate, N.N^bisOtydroxyeftyOoxamide, 3 thiaundecanol 3 
thtapentadecanol, trimethy.hexanediol, trimethy.o.propane and ^roTZZu 
phospta^AT-WoxabicyclotZ^joctane "ydroxymethyl-l- 

oolvb 5 ° fP - (3 -^7 d0he ^'- 4 - h ^P"eny.)prop i ontc acid with mono- or 

S n— oT t T T me,han °'' eU,an01, 0CKm01 ' 0Ct ^ 01 - '.".xanedio., 
1,9-nonanedtol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethvlene 
glycol, d.ethylene glyco,, triethy.ene glycol, pentaerythritol, J^Z^y^T 
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ZT,r' ^^^O-oxamide, 3-thiaunCeeano,, 3-thiapen.adecanol 

5 (XVi) •t di ' ter '" b K UtyM - hydroXyPhenyl -* add with — or polyhydric 

nont 7 r, '■ ethan °'' ° C,an01 ' OCtadecano '- '-^exanedio.," 9 

10 tnoxabicyclo[2.2.2]octane pnospna 

(XVH) d^b^ acid «* as N,N,bis(3 5- 

d l -te rt -butyM-hydroxyphen y lpropionyl)hexa^ N '3 /! ^ 

butyM-hydroxyphenylpropionyDhydrazine. b 1S (3,5-d,-tert. 
15 (xvm) Ascorbic acid (Vitamin C). 

(xix) Aminic antioxidants such as N,N^ iis „p r op yl .p. phenylenediamine . 

W1 Ih ,7 r"r ine; W - biS(1 '^"^WpentyO-p-phenylen^J ne N N , 
^(l-ethyl-3.methylpentyl).p. pheny , enediamine . N N -meLlhepr^ „ 

Phan. enadiam.ne. N,N^ icy e.ohex y l- I ,p h e ny ,e„edia m i„e N P 

„h„„ 7^ lhep,yl) - N -P^nyl-p-phenyienediamine; N-cyclohex y l-N'- p henyl-p. 
sec-bu^-p. phenylenediamine . diphenylamine . h * 

^^ropox y diphen y iamine; -phen y l-l-naphth y lamine; N-^-tert-octylphenyl)- 1 - 
.™SZ1T P henyl - 2 "7 h «- ; ^a.ed diphen^ueh a p,p, di . 
non^ 4 -"- bu ^ ami '"'P«»»l ; 4-bu^laminophenol; 4- 

'ai ^^'^i 2 .«-^-««-bu.yM.d i r n e ( h yl amino m e.h yl phe„o" V 

d.a™„d, p hen y lme<hane; ! ,2-bis[(2-meU,ylphenyi)a m ino]emane ; ! 2- 
b.sO>henylamino)propane; (o-tolyl)biguanide; bis[4-(] ' 3'- 

ml' hyl HTl h r yllaminei kB ~W— N-phenyi-i'-naphmyiamine. a mixture of 
mono- ^ dta.Ma.ed te"-bu^ W er..oe« y .d i phen y lami„es, a mixture o ml L 
dtaikyiated nonyldiphenylamines; a mixture of mono- and dialkylated 
dodecyldtphenylamines; a mixture of mono- and dialkylated 
.sopropyi/isohexyWiphenylamines, a mixture of mono . and dialkylaled , en . 



7 



. b. 
0) 
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l^H heny,amineS; 2 ' 3 - dihydr °- 3 ' 3 - dimet M-4H-l ,4-benzothiazine; 
phenoUuazme; a mature of mono- and dialkylated tert-butyl/tert-octyl 
phenoth.azmes; a mixture of mono- and dialkylated tert-octylphenothiazines- N- 
al ylphenoth.a.ne; N,N > N , ,N'-tetra P henyM,4-diaminobut-2-ene; N nZs^ 6 
1™^ 

yDsebacate, 2,2,6,6-tetramethyI pi pe ri din-4-one; and 2,2,6,6.tetramethylpip er i d i n . 4 . 
UV-absorbers and light stabilizers 

2-(2'-Hydroxyphenyl)ben 2 otriazoles such as 2-(2 , -hydroxv 5' ™ti™i k * 
2-hydroxyphenyl)benzotriazole; 2-(2'-hydroxy-5'-(l 13 3 

chlorobenzotriazole; 2-i3'-tert-hutvt ->• . "y"roxypnenyl)-5- 

benzotriazole 7 k . " h >' dro,< 5'-5 , -methylph e nyl)-5.chIoro- 

benzomazole, 2-(3 -^butyl-S'-tert-butyl-Z-hydroxyphenyD-be^triazoIe- 2-(T 
hydroxy-4.-oc,oxyphenyl)benzo«nazoie ; 2-(3',5'-di.«er..amyl-2'. 

benzolnazole; a m.xture of 2-(3'-tert-butyl-2'.hydroxy-5H2 ^^1) 
o^.oxyc^bo„y Ie U,y, )phenyl) . 5 . chloro . benMWi ^ | 

ethylhexyloxy).carbo n ylethyl)-2'-hydroxvDhe„vll ,hl„ k ' 
butyl-2'-hvdroxv V n „ ... "f^P^WS^hloro-benzotnazole, 2-(3'-tert- 

•erL^y^ 

^wj*£7a£r T arb0n3 " e * yl >P h ^ 1 ) be «-«^.2-(3'-.er,- 
5' B ,2 17 ■ " (2 -° CtyI ° X5 ' Carbon >' toh J' l )P''eny1)be M o,ria Z ole, 2-(3'-tert-bu,yl. 

dodecy,.2 -hyd ro xy.5'. m «hy lphenyl)ben2otriaz0le ^ ^ 

r^^^T?*'* ^ Jprod^f 2- t 3, 

. * me *° XyCarbon3 ' leth > ,1 )- 2, -'>ydroxyphenyl]benzotriazole with 

y° "THh r 3001 r *» C °°™ B where R =" ul y M , 
nyoroxy-5 -2H-benzotriazol-2-ylphenyI. 
00 2-Hyd roxybenzophenones for examp , ethe 4h 4 . meth 

dt^^^ 

0") Esters of substituted and tmsubstituted heroic acids such as ^tert-butyi-phenyi 

TT ' P , eny ' SaHCylaK; ° Ctylphenyl *«*™>< resoremt • bisfl ert 

bury ben*oy,) resorcino.; ben20yl resorcjnol; w*,.**^?^ ^ 
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(iv) 



(V) 



(vi) 



3,5^-tert.butyM-hydroxybenzoWe; and 2-methy.-4,6.di-tett-butylphenyl 3 5-di- 
tert-butyl-4-hydroxybenzoate. 

Ablates such as ethyl «-cyan„-p,P-diphenylacryla,e; isoocty. a-cyano-B B- 
dtphenylacrylate; methyl a-carbomemoxycinnamate; methyl a-cyano-P-methyl-p- 
memoxyc lmi ama te: butyl a-cyano-p-methy.-p-memoxyctaamate; mem't ' 
meui^n^ouhe! > " me *' 10X ^' C ' nnama * e ' ^"(P" car bomethoxy-p-cyanovinyl)-2- 
Nickel compounds such as nickel complexes of 2,2'-thio-bis-f4-(l 1 3 3- 
tet.ame.hylbuWphenol], including me 1 : , or 1:2 complex, with or without 
addmonal l.gands such as n-butylamine, triethanolamine or N- 
c^lohexy.diemtmo.amine; nickel dibuty.dithiocarbamate; nicke. salts of monoalky, 
esters mcludmg the methyl or ethyl ester of 4-hydroxy-3,5-di-tert- 
butylbcnzylphoaphonic acid; nicke. complexes of ketoximes including 2-hydroxy-4- 
memylpheny. undecy. ketoxime; and nickel complexes of l-phenyl-4 .auroy," 
hydroxypyrazole, with or without additional ligands 

Sterically hindered amines as well as the N derivatives thereof (e.g., N-alkyl N- 
hydroxy, N-alkoxy and N-acyl), such as bis(2,2,«,6-,e tt amemylUeridi„^l) 
sebacate; b.s(2,2,6,6. tett ame,hy.piperidin^y,)succina.e; bis(l,2 2 6 6- 
pent^ethylpiperidin^yl^bacatejbisCl-oc^ 

y.)sebaca«e; b.s(U,2,6,6-pen B memy,p i per i din^yl) n . butyI 3,5-di-ter, buryM- 
hydroxybenzylmalonate; me condensate of H2-hydroxyemyl)-2,2A6-«e.rLthyI. 
4-hydroxyp lp eridine and succinic acid; the condensate of N,N'-bis<2 2 
te«^memyl P iperidin-4-y.)h e xamemylenediamine and 4-,er,-oc.y.ammo-2 6- 
d.ch.oro-1 3 ^5-triazine;,ris(2,2,6,6.,e,ramemylpiperidin^.y. ) „ i , ri lomacemte- 

It h ^ !; ,e<rame ' hy ' PiPeridin - 4 - yl) - '-W-butanetetracarboxylate; !, •-(, 2 - 
=thaned 1 yl)b. S (3,3,5,5-tet ra methylpiperazinone); ^benzoyW 2 6 6- 
tetramethylpiperidme; 4-stear,loxy.2,2,6,6-tetramethyl p iperidine"; bisfl 2 2 6 6- 

octy, 7 .T,9,9- te «rame,hy,. I .3.8-,Ha 2 aspir„H.5 ) deca„.2,4.dione^ bt^-Lyloxy 
2,2,6,6-tetramethylpiperidyl)sebacate; bis(l-octyloxy-2,2,6 6- 
tetram«hylpiperidyl)succinate; the condensate of N,N'-bi's(2 2 6 6- 
^e.hy.piperidm-4-yl)hexame.hylenediami„e and 4-morphoh„o-2,6-dichl„ro- 
1,3,5-tnazme; the condensate of 2-chloro-4,6-bis(4-n-butylamino-2,2,6 6- 
.etramethylpiperidy.)- 1 ,3,5-triazine and 1 .2-bis<3-aminopropylamino)=ma»e- the 

1,3,5-tr.azme and l,2-bi S -(3- aminopropylamino)ctha„e; 8-acetyl-3-dodecyI-7 7 9 9 
.etramcthyl-l,3,8.,riaza S piro[4. 5 ]decane-2,4-dione; 3-dodecy.-l-(2 2 66 
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letramethyIpip e ndin.4. y I)p yrr olidi„-2,5-dione; 3 -dodecyl-l-(l-e,hanovI 2 2 6 f, 
Ktram ^P»-4-y.)py ml idi».2,5-dio„c ; 3-dodecyi-H 2^66 

ni^ y Tr 6 t" 4 " y,)p r Hdine - 2 - 5 - dione; * - , — a „ d 

4 steaiyloxy.2,2A6-tetrmethyipi P eridine; the condensate of N N'-bist2 2 s ft 
24t«cMotoT 3 T e ; aeWn t eMate0n - 2 - bis ( 3 -™»™amin„)eU W „c, 

^abieH^^^^ 

and similar materials disclosed in GB-A-22698 1 9- *nH * ^ 
77QQfo( , „ 22698 1 9 i ^ the reaction product of 

m t? y 1 ' 2 " CyCl0mdMy, - 1 ^ a - 3 . 8 - d ^-oxosp iro H.51deeaneld 

ethoxy disubstituted oxanilides mixtures of o- and p. 

Wii) ^-HydroxyphenyO-IJ.S-triarines diseased in the pre vious,y incorporated 
references, such as W-tristf-hydroxy^-octyloxypheny))-! 3 5-tri aT n 

hydroxy^-propyloxyphenyD-^Adimethylphenyl)-! 3 5-triazine- 2 r2 hvl „ 

«^oxyp h eny,M,6-b i s(2,4-d im ea,y lp heny 1 ). l , 3,5-triazine 2.(2-^x^2 

I nyoroxy-4 (2-hydroxy-3-octyIoxypropyloxy).phenyi).4,6-bisf2 4- 
^phenylH,^^ 

™ 3 " d0d " y l0Wro P 0x ^ hen ^.«-bis(2 ! 4-dimed,yl P he„yl)../ 5 .w a2ine . 
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hydroxypropo=< y )ph e nyl].1,3,5- W azi n e ; and2.(2.hydr 0 xyph=nylV4-<4. 
methoxyphenyI)-o.phenyl-l,3,5-triazine. 

(c) Metal deactivator, such as N.N'-diphenyloxamide; N-salicylal-N'-salicvlovI 
hyd^„e;N,^b is ( S al i eyloyl)hyd ra z in e;NK-bi s (3,5-d i ..er,-buJlJ " * 

^WhenylpropionyDhydrazine; 3-salicyl„ylaminoO,2,4-,riazo.e- 
b,s(be„zyhd C ne)oxalyl dihydrazide; ox.ni.ide; isophthaloyl dihydrazide; sebaeoyl 
b.sphenylhydraztde; W -diace«y.adipoyl dihydrazide; N,^bi« (s a.iey.oyC ly 
dthydrazade^dKN'-bUCaalieyloyOftiopropiony,^^/ 

«0 oheTv^r," fT° ni,eS - SUCh « «•*-»" Phosphite; dipheny, a,xyl phosphites 

Phenyl dtalky. phoapht.es; rtstnonylphe.yl) phosphite; trilauryl P ho S plu.e 

buwth^h 0 ^ Pen ™«» Ophite; Ws( 2 ,4-di. t e rt . 

bu^lpheny phosph.te; diisodecy. pentaerythrito, diphosphite; bls(2,4,d i .,ert- 

bu^lphenyl)pentaeryAri,ol diphosphite; bi s( 2,6.di.tert-butyl-4. 
15 ™*ylphe„yl)pe„,aeo-«hri,„l diphosphite; bis(i S odecyloxy)pen,aerythri,„l 

«S hT S(,e "- bU,y, >P h ^'"~.o. diphosphite; tristeajsorbito, 
tnphosph,,e;«emUc K (2,4^ i -,e n .bu V1 phe„yl M ,4.biphe„y.e„=dipLpho^ 

20 ^ ; 8 ' 1 t t T ert " b ^ M2 - me * yl - diben -td,g]-.,3,2-dioxaphosphoein 

bts 2,4.d, t en-bu VM . m e,hylphe„yI)n,eU, yI phos P hite; and bis(2,4-di-,elbuty W - 
raethylphenyl)ethylphos P hite. V 

^ NnT'TkT SUCh " N ' N - dibe "^"'yd,oxy 1 ami„e; N.N-diethymydroxyiamine- 
N,N-dtoetylhydroxylamine;N,N^ilau 0 .lhydroxylan,i„eNN- 
dnetradecylhydroxylamine; KN-dihexadecylhydroxylamine; N,N- 

NTctdeT7 d r y 'r ine; ^^'-^-^-hydroxylamine; N-heptadecyl- 

N-oc.adeeymydroxy.amme^dN.N-dialky.hydxoxylamine derived iirom 
hydrooenated tallow fam, 



hydrogenated taJlow fatty amines 
(0 ' 
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(h) 



N,m, n s sueh as N-benzy.-a.pha-phenyI nitrone; N^yWpha-meftyl nitrone; N- 
oc^pha-hepty. nitron e; N-lauryl^pha-undeeyl nitrone; N-,e,radeey.-alpha 
•ndeeyl nitrone; N-hexadeeyl-^pha-pentadeeyl nitrone; N-„e«adeey, Jpha 
hepWecy rutrone; N-hexadecy.-alpha-heptadecy, nifrone; N-octadecyLpha- 
pemadecy. n.*one; N-heptadecyl-alpha-heptadecyl nitrone; N-ocladecy, Jpha- 
hexadecy mh.ne; and nitrones derived from N.N-diaHcylhydroxylamines prepared 
from hydrogenated tallow fatty amines 

Thiosynergis^ such as dilaury, thiodipropionate and dis,eary. thiodipropionate. 
Perox.de scavengers such as esters of P-miodipropionic acid, for example .he laury. 
stearyl, mynstyl or tridecyl esters; mercptobenzimidazole or the zinc L, of 2 
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mercaptobenzimidazole; zinc dibu.yldithiocarbamate; dioctadecyl disulf.de- and 

P-^rydm.o. tett aki s ( M odecy| m ercapto)p ro p io „a,e 
0) Polyamide stabi.izers such as copper salts in combination with iodides and/or 

phosphorus compounds and salts of divalent manganese 
0) Basic co-stabilizers such as melamine; polyviny.pyrrolidone; dicyandiamide triallyl 

cyanurate; urea derivatives; hydrazine derivatives; amines; polyamides- " 

polyurethanes; alkali meta. salts and aUcaline earth metal sahs of high CT fatty acids 

ZZ^2 m T* zinc ~ ma8nesium ***** 

•0 Z£££r*~ ^ P<>taSSiUm T P~o.a,e; and 

00 Nucleating agents including inorganic substances such as ,a,c and metal oxides (e g 
mantum oxrde or magnesium oxide) and phosphates, carbona.es and sulfa' s of 
preferably, aftaline earth meta.s; organic compounds such as mono- or 

.5 a'cidT h ° "'^ ^ "** ' here0f - fM 6Xample ^-"utylbenzoic acid adipic 



compounds such as ionic copolymers (e.g., ionomers). 



fillers and reinforcing agents such as calcium carbonate; silica.es- glass flbers- 

it;"tr o,in d : ica; barium suifate; mew ^ - ^ 

20 symhl C: ^ ^ ° f ^ ^ "»*«* -d 

(m) Other additives such as plas.icizers, .ubricants, emulsifiers, pigmems rheolosical 
add. ,ves, ca.alys«s, ,evel,i„g assistant, optical brigh.eners, fllepr of^a em 
antistatic agents and blowing agents. "ng agents, 

2, ^ f !^ Uranones indolinones such as those disclosed in US 4 325 863 US 

«,1T^ S 5,175 • 312 ' US 5 ' 216 -° 52 - US 5 ' 252 ' 6 «- DE.A.4M«6n DE A- 
4316622, DE-A-4316876, EP-A-0589839 and EP-A-059,,02; 3-,4.Q.~ 
ethoxy phe„yl ] .5,7^i..er,-bu.y,.be„z„ fura „. 2 . one; ^.[^ 
Wxyemoxy^heny.Jbenz^fur^^ 
hydroxyethox^phenyDbenzofumn-^one]; 5,7-di-,ert-buty,.3-(4- 

e,hoxypheny 0 be ra ofuran-2-one;3.(4.ace,„xy-3, 5 ^imemy.pheny 1 )-5,7-d 
benzofumn.2K,ne;3<3,5-dimemyM. p i valoyloxvphenyI) . 5 , 7 . d J^ bm 

b,nzo ft ^.2.o„e;and5,7^i.,e rt .bu^l.3-(3,4-dime,hy,phenyl,.3H-benzofuran-2- 
stabilizer, for examp.e, about 5-.5V. by weigh,, is appHed in a thm fil (^1" loO 
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. Mm thick and preferably, abou, 1 0 - 1 00 pm thick) to a shaped article made from a poiymcr 
ZTZ" H "° F T VM " S,abmZerS ' SUC " C ° mPOShi °" ^ be I*"- « - 

- HaTdcT t p ; ng ,°f base struc,ure - for examp,e ty ™™ in ' »-~ «»**» 

•5 1 ™TaT f lV , T Pa ' Cn ' 4 ' 948 ' 666 (inC °™ b ' ref — = herein for 
fc T y ■»"-*» can also be made to the ready- 

. formed base structure, for examp.e by lamination with a film or by coating with a solution 
The outer layer or layers of ,he finished article have the function of a UV filter which 

" T~ wZTTt' from uv ligh '- The outer layer prcferab * «— 

10 loV h I , T y ab0U * ' *° ab0U ' 15% " ^ m0St »»*■»>*' ""out 2 to abou, 
10 10% by we,gh, of the outer !ayer composition, of a, leas, one of the poly-tris^yl-l 3 5- 

tnazine carbamate compounds of the present invention. 

The polymers stabilized in this way are notable for high weathering 

resistance especially for high resistance to UV light. This enables them to retain their 

15 tmage, for . long „me even when used outside. Moreover, due to ,he bondable nature of the 
presently cla.med triazine compounds, migration of these UV absorbers between 
of the multi-layer coatings can, under the appropriate circumstances, be minimized 
In another embodiment of the present invention, the novel mixtures 
compnsmg compounds of tire formulas (I) - (V) can be used as stabilizers for coatings for 

20 example for pamts such as disclosed in numerous references (see, e.g US 4 619 956 

au, nm „h-l a J. Of Particular .merest are coatings and paints for the 

autemob.le mdu*ry. The tnvention therefore also relates to those compositions which are 
25 film-forming binders for coatings. 

Such novel coating compositions comprise about 0.01 to about 20% 
preferably .abou, 0.01 to about ,0%, and more preferab.y abou. 0.02 ,„ abou, 5% by weigh, 
of the bmder of rhe coating composition of the presently claimed poIy-trisaryl-1,3 5-triazine 
carbamates oflhepresen, invention. mazine 
30 Multilayer systems are possible here as well (such as 

electiocoauoasecoa^clearcoa, systems), whete the concentration of me novel stabilizer in 
one or ™ of tite layers, and typically tire outer layer such as me clearcoa,, can be 
elauvely h.gh, for example from about 0.01 ,o abou, 20%, preferably about 0.01 ,o abou, 
10/., and more preferably about 0.02 to about 5% by weight of binder. 

The use ofthe novel stabilizer in coatings is accompanied by me additional 
advantage that „ prevents delamination, i.e. tire fiaking-off of ,he coating from the substiate 
Thts advance ,s pantcularly important in me case of metallic substmtes, including 



- 43 - 



WO 99/67227 PCT/US99/13826 
sTblr " °" me,a " iC SUbSUateS - ^ PaniCUlarly W e-coated nretaHie 

Ullmanns Encyclopedia of Industrial Chemistry, Vol. A18, p. 469 VCH 
Verlagsgesellschaft, Weinheim 1991 PreferreH • , * J 

15 funetionai aerylate resin a„ d a c^H^g a7e nt " mC ' Ude ^ " 

5. two-eomponen, paint, based on (poly)ketin,ine S and an unmanned achate resin or 
• Polyaeetoaeetate resin or a methaery.amidog^eolate methyl ester- 

30 po, y epoxTd;r PO,Mn ' Pain ' S ^ °" CarbOXy '- " P^aeryiates and 

i^nzr^r; ^ resins — g — - - ■ 

LvH ' WO " COmp0n^n, based « (POly)oxazoli„es and aerylate resins eontainina 

anhydr.de groups, or unsaturated aerylate resins, or aliphatie or aro.aa.ie isoc~ 
35 tsocyanuratesorpolyisoeyanates; "socyanates, 
»• two-eomponen, paints based on unsaturated poiyaerylates and polymalonates; 
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'Lr ' herm ° Pl 7 ,iC Po'^late paints based on thermoplastic acrylate resins or externally 
« osshnktng acrylate resins in combination with e.herif.ed melamine resins- 
1 • pant systems based on siloxane-modified or fluorine-modified acrylate resins 

S theoresenti '"."""T '° " d P"**^"***!-!- carbamates of 

the present mventton, the coating composition according «o the invention preferably further 

ZeT 7 : 7 re ; ddm0nal absorbers, including bu, no, limited to 

those specially l.sted above in section b. The additional UV absorbers may be for 
example another *oW A w Bta , . 2.hydroxy P he„yl-2H-benzo W azo.e, a 2- 

10 totuideTor a T CSter ° f ^ lmSUbSti,U,ed bCnMiC add ' » » «»■»* 

10 (oxanthde), or any combmanon of the above. Preferably, the additional UV absorber is a 2- 

hydroxyphe„y,-2H-benzo,riazo,e and the weight ratio of benzotriazole to amido or 
carbamate triazine is 4:! to 1:4. More preferably, , he weigh, ratio of benzotriazole to amido 
or carbamate triazine is 2: 1 to 1 :2. 

„ ■ n u- To achieve maximum light stability, it is of particular interest to add 
m "T 8 ' eXamPlCS ° f WWCh " ~ ° Ut " * e above-mentioned section 

bmder, the novel P oly- t „s !U yM,3, 5 -,riazine carbamates and, optionally, additional UV 
absorbers, compnses a figh, stabUizer of the sterically hindered amine type. The sterility 

2U weight of the solid binder, preferably about 0.02 to 2% by weight. 

One specific example of such a sterically hindered amine is a 2,2 6 6- 
tetramethyl p.perazinone containing at least one group of the formula: 

° / 



— N N — J 




30 Z^ol'J™*' hydr ° 8en ' hydr ° XyU (SUCh 35 ™ *»* - 

More preferably the stabilizer is a 2,2,6,6-tetraalkylpiperidine derivative 
containing at least one group of the formula: derivative 



35 
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' i™:^* hydrogen - hydroxyi - a,kyi < such - — * <** - 

Examples of tetraalkylpiperidine derivatives which can be used in 
combination with the present trisaryl-U.S-triazine compounds are given in United States 
4 Paten, Nos. 4,3.4,933, 4,344,876, 4,426,471, 4,426,472, 4,619,956 5 004 770 5 006 577 
, 5,064,883, 5,1,2,890, 5,124,378, 5,106,89,, 5,204,473, and 5,46,,,5, 1 whll ^ ' ' 

mcorporated by reference herein for all purposes as if fully set forth. is particularly 
■ expedtent ,„ emp.oy the foUowing .«raa,kylp ip =ridine derivatives, as well as their N^lcy, 

,0 m22^r,^ V ^ (WherC ^ Elready inC ' Udcd in - fo "-- S 

10 b]s(2,2,6,6-tetramethylpiperid-4-yl) succinate, 

bis(2,2,6,6-tetramethylpiperid-4-yl)sebacate, 

bis(l,2,2,6,6-pentamethylpiperid-4-y,)sebacate, 

di(12,2,6,6. p entameth y lpiperid.4.yl)butyl<3,5-di-,e rt -butyl-4.hydroxybenzyl) m alonate 

.s r 2 y ; 2 f; 6 - 6 " ,e, r e,hy,piperid - 4 - yl) scba ^ ---oIm^SS^. 

yl butane-, 2,3,4-,e.racarboxyla,e, «e.ra(.,2,2,6,6-pentame,hylpiperid-4-yl) butane-1 2 3 4- 

Co— ^ y avatlable examples of these and other tetraalkylpipieridine derivatives 
include SANDUVOR® 3050, 3052, 3055, 3056, 3058, PR-3, and PR-32 (C larto Coro V 
20 T.NUV.N® 079L, ,23, ,44, 292, 440L and 622LD (Ciba SpeciaUy Chem^T 

3529 M ™ ^ ' 19 ^ <Ciba Ch ™^- - d CVASoSrUV-3346 UV 

3529, UV-3853, UV-500 and UV-516 (Cytec Industries Inc.). 

Apart from the binder, the poly-trisaryl-1 ,3,5-triazine carbamates and if 

as Ch onaI ultravioie ' ught absorber ° r s,abi,izer - the — « -» 

sZZ ^ her , COm ~' — •*■ solvents, pigments, dyes, plasticizers, 
stab.l.zers m.xotrop,c agents, cfaying catalysts and/or leveling agents. Examples of possible 
components are those described in many of the previous.y incorporated references as we „ Is 
UUmann's Encyclopedia of industrial Chemistry, 5,h Edition, V„,. A, 8, pp. 429-47, VCH 

30 Vol n T Calb0 • " ed - Handb0 ° k ° f C ° ati ^ Ad «^ New " ' 

30 York:Marcel Dekker (1987). 

Possible drying catalysts or curing catalysts are, for example, organometallic 
compounds, ammes, acids, amino-containing resins and/or phosphines 

acids re a t . EXamPl !J ° f ad<J mineral addS ' aHphatic and aromatic sul ^nic 

35 u lic ac^ T r add ' din °» thale - d -*>nic acid, dodecylbenzene 
sulfomc acd) oxahc acd, maleic acid, hexamic acid, phosphoric acid, alkyl phosphate 

esters, phthahc acid and acrylic acid copolymers. 
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Examples of organometallic compounds are metal carboxylates, especially 
those of the metals Pb, Mn, Co, Zn, Zr or Cu, or metal chelates, especially those of the 
metal Al, It or Zr or organometallic compounds such as organotin compounds, for example. 
Examples of metal carboxylates are the stearates of Pb, Mn or Zn, the octoates of Co, Zn or 
5 Cu, the naphthenates of Mn and Co or the corresponding linoleates, resinates or tallates 
Examples of metal chelates are the aluminum, titanium or zirconium chelates of 

TelTr 6thyl T yIaCetate ' « ld ^ salicylaldoxime, o-hydroxyaceto P henone 
or ethyl tnfluoroacetylacetate and the alkoxides of these metals. Examples of organotin 
compounds are dibutyltin oxide, dibutyltin dilaurate or dibuty hin dioctoate 

Examples of amine drying or curing catalysts are, in particular, tertiary 
amines, for example tributylamine, triethanolamine, N-methyldiethanolamine N- 
d.memylethanolamine, N-ethylmorpholine, N-methylmorpholine or diazabicyclooctane 
tnethylenediamine) and salts thereof. Further examples are quaternary ammonium salts 
for example trimethylbenzylammonium chloride. Amino-containing resins are 

cZ!ymers USly ^ ^ ^ Cata,ySt " ~ amino-containing acrylate 

The curing catalyst used can also be a phosphine, for example 
tnphenylphosphine. 

2f) ,„ , An0th f rtype0fcurin 8 <:a ' al y«i^ peroxide which can be used, for example 

20 to cure a gel coating for a fiberglass article. 

The novel coating compositions can also be radiation-curable coating 
composmons. In mis case, the binder essentially comprises monomeric or oligomeric 
compounds containing ethy.enicaHy unsaturated bonds, which after application are cured by 

25 sTern TT" "° " CrOSSUnked ' high ™* ht ^ «"= 

system rs UV-cunng, .1 generally contains a photoinitiator as well. Corresponding systems 

are descnbed in the above-mentioned pub.ica.ion UUmann's Encyclopedia of Indusu 
Chemrstry, 5<h Ed.tion, Vol. A18, pages 451-453. In radiation-curable coating 
compositions, the novel stabilizers can also be employed without the addition of sterical.y 
hindered amines. ^ 

any desired substrates, for example to metal, wood, plastic, fiberglass or ceramic Materials 
The coating compositions can be pigmented mono-coats or multi-layer 
(pnmer/basecoat/clearcoat) systems typical of automotive finishes. In the latter case the 
novel coating composition can be used for either the base coat, or clear coat, or for both 
layers. If the topcoat of an automotive finish comprises two layers, of which the lower layer 
»s pigmented and the upper layer is not pigmented, the novel coating composition can be 
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used for either the upper or the lower layer or for both layers, but preferably for the upper 
topcoat layer. yv 

The novel coating compositions can be applied to the substrates by the 

5 LTa^n meth ° dS ; f0r ^ bmShing ' SPrayin8 ' P ° Uring * or electrophoresis; 

5 see also Ullmann's Encyclopedia of Industrial Chemistry, 5th Edition, Vol. A18, pp 491- 

Depending on the binder system, the coatings can be cured at room 
temperature or by heating. Thermosetting coatings are preferably cured at 50 - 1 50°C and 
in the case of powder coatings, even at higher temperatures. 
10 The coatings obtained in accordance with the invention have excellent 

resistance to the damaging effects of light, oxygen and heat; particular mention should be 
made of the good hght stability and weathering resistance of the coatings thus obtained for 
example paints, 

,, h , . , „.,. Th j e inVCn,i ° n theref0re als ° '° " coating, in particular a paint, which 

15 has been stab.hzed agams. «hc damaging effects of light, oxygen and hea, by a content of the 
compound of the formulas (■) - (V), according to the invention. The paint can be a 
ptgmented mono-coat which comprises a film-forming binder and an organic pigment or 
dye, an morganic pigment, a me«a..ic pigment, or a mixture thereof. The pain, may also be 
a composmon whtch comprises a primer in adhesion ,„ a metal or plastic substrate; a 
ptgmented basecoa, ma, is in adhesion to me primer and which comprises a fi.m-forming 
btnder and an organic pigment or dye, an inorganic pigment, a metallic pigment, or a 
mtx.ure .hereof; and a clear coa. ma. is in adhesion «o ,he base coa. and which comprises a 

1Z "T ^ ° P,i0na " y 3 ,ranSPareW Pigment - °" e ^""y I**™* »* is a 

pam, wmch ,s a clear .opcoa. for automobile original equipment manufacture (OEM) and/or 
25 refinish applications. ' 

The invention furthermore relates to a process for stabilizing a coating based 
on polymers agamst damage by light, oxygen and/or heat, which comprises mixing with the 
coating composnion a mixture comprising a compound of a poly-trisaryl-l,3,5-triazine 
carbamates and to the use of mixtures comprising poly-trisary.-l ,3,5-triazine carbamate 
30 compound m coatmg compositions as stabilizers against damage by light, oxygen and/or 

The coating compositions can comprise an organic solvent or solvent 
mtxture in which the binder is soluble. The coating composition can otherwise be an 

35 ZeTTH 0lUti ° n 0f diSPerSi ° n - ^ VChiCle alS ° ^ 3 ° f °^ anic Sol -nt and 

water. The coatmg composition maybe a high-solids paint or can be solvent-free (e g a 

powder coating material). 
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The pigments can be inorganic, organic or metallic pigments. The novel 
coating compositions preferably contain no pigments and are used as a clearcoat 

Likewise preferred is the use of the coating composition as a topcoat for 
applications in the automobile industry, especially as a pigmented or unpigmented topcoat 
5 of the paint finish. Its use for underlying coats, however, is also possible. 

The poly-trisaryl-l,3,5-triazine carbamates ofthis invention may be applied 
topically by polishing a surface with a composition comprising the poly-trisaryl- 1 3 5- 
tnazine carbamate and an inert carrier such as solvent, petroleum jelly, silicone oil' in water 
emulsions, or automotive paint wax, e.g. Carnauba wax. These topical treatment 

IZiZT 5 ^ bC t0 StabUiZe C ° ating filmS ' f3briCS ' lemher ' VinyI and ° ther P ,astics 

Preference is also given to the use of the novel poly-trisaryl- 1,3,5-triazine 
carbamate compounds in photographic materials as stabilizer against damage by light 
especially by UV light. The invention therefore also relates to a photographic materia'. 
15 comprising an poly-trisaryl-l,3,5-tria2ine carbamate compound. 

The compounds according to the invention can be used for photosensitive 
matenals of all kinds. For example, they can be employed for color paper, color reversal 
paper, direct-positive color material, color negative film, color positive film, color reversal 
film and other materials. They are preferably used, inter alia, for photosensitive color 
20 material which comprises a reversal substrate or which forms positives. 

Furthermore, the novel compounds can be combined with other UV 
absorbers especially those which are dispersible in aqueous gelatin, for example with 
hydroxyphenylbenzotriazoles (cf. for example United States Patent Nos 4 853 471 
4,973,702, 4,921,966 and 4,973,701), benzophenones, oxanilides, cyanoac'rylates ' 
25 salicylates, or acrylonitriles or thiazolines. In this context it is advantageous to employ 
hese further, oil-dissolved UV absorbers in the photographic material in layers other than 
those comprising the novel UV absorbers. 

The present invention also encompasses compositions containing one or 

30 IT In Pa,1iCU,ar ' bindCr ^ C ° mpriSe an 3,kyd > ac ^ P^er, phenolic, 

30 melamine, epoxy or polyurethane resin, or blends thereof. Examples of such binders 
include, but are not limited to: 

(a) cold- or hot-crosslinkable alkyd, acrylate, polyester, epoxy or melamine 
resins or mixtures of such resins; 

(b) a two-component polyurethane system comprising hydroxyl-containing 
acrylate, polyester or polyether resins and aliphatic or aromatic isocyanates, 
isocyanurates or polyisocyanates; 
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(c) a one-component polyurethane system comprising blocked isocyanates, 
isocyanurates or polyisocyanates which are deblocked during baking; 

(d) a two-component system comprising (poly)ketimines and aliphatic or 
aromatic isocyanates, isocyanurates or polyisocyanates; 

5 (e) a two-component system comprising (poly)ketimines and an unsaturated 

acrylate resin or a polyacetoacetate resin or a methacrylamidoglycolate 
methyl ester; 

(f) a two-component system comprising carboxyl- or amino-containing 
polyacrylates and polyepoxides; 
10 (g) a two-component system comprising acrylate resins containing anhydride 

groups and on a polyhydroxy or polyamino component; 
(h) a two-component system comprising (poly)oxa 2 olines and acrylate resins 
containing anhydride groups, or unsaturated acrylate resins, or aliphatic or 
aromatic isocyanates, isocyanurates or polyisocyanates; 
15 (i) a two-component system comprising unsaturated polyacrylates and 

polymalonates; 

0) a thermoplastic polyacrylate system comprising thermoplastic acrylate resins 
or externally crosslinking acrylate resins in combination with etherified 
melamine resins; and 

20 « u u (k i 3 SySt6m C ° mprising si l°xane-modified or fluorine-modified acrylate resins 
Such binder-containing compositions may further comprise a curing catalyst, or an organic 
solvent, and may be radiation-curable. In particular, such compositions may serve as coating 
compositions. B 

In particular, it is possible successfully to stabilize photographic materials 
25 similar to those described in United States Patent No. 4,5 1 8,686. 

The invention therefore additionally relates to a photographic material 
comprising, on support, a blue-sensitive, a green-sensitive and/or a red-sensitive silver- 
halide emulsion layer and, if desired, a protective layer, with a layer comprising a UV 
absorber being arranged above the uppermost silver-halide emulsion layer, wherein the UV 
30 absorber is a poly-trisaryl-l,3,5-triazine carbamate compound. 

Preference is additionally given to photographic materials which have a layer 
comprising a compound of the formula (I) - (V) above the uppermost silver-halide emulsion 
layer and/or between the green- and red-sensitive silver-halide emulsion layers. 

Furthermore, it may be advantageous for all or some of the said layers which 
35 can comprise a UV absorber to have a UV absorber mixture and/or a further UV absorber 
which is dispersible in aqueous gelatin, but a compound of the formula (I) - (V) must be 
present at least in one layer. 
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The novel material preferably has gelatin interlayers between the silver- 
halide emulsion layers. 

Preference is given to photographic materials in which the silver halide in the 
blue-sensitive, green-sensitive and/or red-sensitive layer is silver chloride bromide 
5 comprising at least 90 mol % of silver chloride. 

The compounds of the formula (I) - (V), which are used in accordance with 
the invention, can be incorporated, alone or together with the color coupler and if used 
fiirther additives, into the color photographic materials by dissolving the compounds 
beforehand in high-boiling organic solvents. It is preferred to use solvents which boil at 
10 higher than IdO'C Typical examples of such solvents are the esters of phthalic acid 
phosphonc acid, citric acid, benzoic acid or of fatty acids, or alkylamides and phenols. 

Preferred color couplers for use in the compositions of the invention 
examples of such compounds, further additives such as color cast inhibitors, DIR couplers 
and further light stabilizers, such as UV absorbers, phenols, phosphorus (III) compounds 
15 organometallic complexes, hydroquinones and hydroquinone ethers, and more precise ' 
details on tne structure of various photographic materials, can be found, for example, in the 
publications EP-A-0531258 and EP-A-0520938 and in the literature cited therein 

The invention also relates to a process for the stabilization of poly olefin or 
polyolefin copolymer films for agricultural applications, especially greenhouse applications 
this polyolefin or polyolefin copolymer film having improved light stability and pesticide ' 
resistance, comprising incorporation of a sterically hindered amine and a metal oxide of 
hydroxide selected from oxides of zinc, aluminum, calcium and magnesium, and hydroxides 
of zinc, aluminum and calcium, into the polyolefin or polyolefin copolymer. A further 
subject of the invention is a greenhouse, characterized in that it is covered by a polyolefin or 
25 polyolefin copolymer film having improved light stability and pesticide resistance and 
stabilized with the novel poly-trisaryl-U.S-triazine carbamate compounds and a sterically 
hindered amine and a metal oxide or hydroxide selected from oxides of zinc, aluminum 
calcium and magnesium, and hydroxides of zinc, aluminum and calcium, and a process for 
stabilizing a polyolefin or polyolefin copolymer greenhouse film against detrimental effects 
30 of pesticides and light, oxygen and/or heat, which process comprises incorporation of the 
novel poly-trisaryl-l,3,5-triazine carbamate compounds and a sterically hindered amine and 
a metal oxide or hydroxide selected from oxides of zinc, aluminum, calcium and 
magnesium, and hydroxides of zinc, aluminum and calcium, into said greenhouse film 

« • kt a ■ u F u Ulther SUbjCCtS ° fthe inVenti ° n "* USe of a Po^lefin copolymer film 
35 stabilized with the novel poly-trisaryl-l,3,5-triazine carbamate compounds and a sterically 
hindered amine and a metal oxide or hydroxide selected from oxides of zinc, aluminum 
calcium and magnesium, and hydroxides of zinc, aluminum and calcium for agricultura! 
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application, involving pesticides. espeeiaHy greenhouse applications, and the use of the 
novel po.y-tnsary.-l ,3,5-triazine carbamate compounds and a s.erically hindered amine in 

a,t: a aT W ' ' ^ ° Xide ° f hydr ° Xide SdeC ' ed *» ° Xid - *<" 
hvdlTT "T~»»- *"« hydroxides of zinc, aluminum, calcium and magnesium, and 
hydroxyzine, alumtnum and calcium for the stabilization of polyolefin or polyo efin 
PesSdT 5 m ^ PCStiddeS a8ainS ' P ho ' od =8™da.,on and damage by 

film Hi, h T ° I 0 ™!-? f ' lm ' f ° rCinE 3 qUantity ° f ' hC * melKd imposition through a 

.tea '1170 ^ ° r 3 Cir ° U,ar b ' OWn fi ' m d - "* • therefrom. ,n 

the case where the compostuon ,s used to form a ftlm therefrom, i, is contemplated tha, the 

fitos may be unonented, or may be subjected to a conventional operation to tmpar, a degree 

of onen.at.on on the film. Such a film may be oriented in one direction, such as in the 

machine dtrectton, such as in the "machine direction" and/or the "transverse direction" or 



^ may be oriented in both directions, or "biaxially" oriented 



The present invention is also suitable for sheet applications 

-ire suitable f n T ^-"l^- 1 -^™™ carbamate compounds of the formula (I) . (V) 
arc su table for the photochem.cal stabilization of undyed. dyed or printed fiber materials 
mpnsing for example, silk, .earner, woo., po.yamide or po.yurethanes and especia f 

20 n l Ul T'Tl ^ " ma ' erialS ° f a " kindS ' E! » 0f »* fi bcr materials are fire 
20 namral cellulose fibers, such as cotton, linen, jute and hemp and also viscose staple fibe 

and regenerated celhdose. Preferred textile fiber materials are those of cotton. Z Xine 
and Pyrtmtdtne compounds of me present invention are a.so suitab.e for me pho.ochemT a. 
wuh ,T Tr 0f f h «-— * f^ers in b.e„d fabrics, for example blenl of coZ 
2, 7 v., t ° f P ° lyamide f ' berS - A "-*«■ P'= ferred — of app.ica.ion relates to 

I 6 , e*? °: ™ ,ion of -* w radia,ion which passes ,hrough 

texttle matenak (UV cu«,ng) tmd me heightened sun protection which textile materials 
finished with a novel compound offer to the human skin. 

To this end, one or a number of different compounds of the formula (I) - (VI 

30 zt: ,o , ,ex,ile fiber ma,eriai by ° ne ° f ,he «t -hods, } 00 

30 advantageous* in a quantity of 0.01 to 5% by weigh,, preferably 0.1 to 3% by weight and 
tn part.cu.ar, from 0.25 to 2% by weigh,, based on the weigh, of the fiber maLal 
fil,, . • , ^-^'- ! A5-<riazine carbamate compounds can be applied to the 
fi ber matenal ,„ varrous ways and fixed on me fiber, espeeiaHy in the form of aqueous 
dispersions or printing pastes. ' 

^ m AA ,eXti,e /' ber ma,erials finished wi <" *o novel compounds of the formula 

(1) - (V) possess improved protection against photochemical breakdown of the fiber and 
yellowing Phenomena and, in me case of dyed fibre material, are of enhanced (hot) light 
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fastness^ Particular emphasis should be drawn ,o the grea.ly improved pho«opro.ec.ive 
effee, of the treated texti.e fiber materia! and, in particular, the good protective effect with 
respect to short-wave UV-B ray, This is manifested by the fact that me texti.e fiber 

5 r~"' b ^ 7 ^ W-^S-Wazrne carbamate compound has, relative to 
5 untreated fabric, a greatly increased sun protection factor (SPF). 

The sun protection factor is defined as the quotient of the dose of UV 
radiation whtch damages protected skin to that which damages unprotected skin 
- Accordmgly a sun protection factor is also a measure of the extent to which untreated fiber 
materiaU and fiber materials treated with a novel compound of the formulas (!) - (V) are 
10 permeable ,o UV radiation. The determination of the sun protection factor of tex ile f ber 

~ eX j" ain f f ° r in WO94/045.5 or in J. Soc. Cosmet. Chem. 40, 127- 

I3J (is>89) and can be carried out analogously thereto. 

Yet another use of the UV absorbers according to the invention is in the 
stabilization of intra-ocular and contact lenses. 

15 ThC inV6ntive UV absorber * ^ suitable as photoprotective agents in 

cosmetic preparations. The invention additionally relates, therefore, to a cosmetic 
preparation comprising at least one po.y-trisaryl- , ,3,5-triazine carbamate compound and 
cosmetically acceptable carriers or auxiliaries. 

, ft . u , , The nov «l cosmetic composition contains from 0.1 to 15% by weight 
20 preferably from 0.5 to 10* by weight, based on the overal, weight of the compos tion of a 
Poly-tnsaryl-, ,3 5-tnazine carbamate UV absorber and a cosmetically acceptable auxiliary 
UV *h K T ^ u C ° SmetiC com P° s «ion can be prepared by physically mixing the novel 
UV absorber with the auxiliary by means of customary methods, for example by simply 
stirring together the two materials. 

" water i„ ^ ^""^ accordin S <° *= invention can be formulated as a 

water-in-oil or otl-m-water emulsion, as an oil-in-oi. alcohol lotion, as a vesicular 

fo~on i<>niC M DOni0niC amPhiph " iC lipM ' 35 3 "< S0,id Sfek « - « aerosol 

Asawatcr-in-oiloroil-in-watcr emulsion, ,hc cosmetically acceptable 
30 aux, hary preferably contains from 5 to 50% of an oi ly phase, from 5 ,o 20% of an Isifier 
and from 30 to 90% water. The oil phase can comprise any oil which is suitable for 

onTfan f0rm H Ula,i0nS - 'f °~ ° r m ° re hydrOCar b °" <*'*■ * -x, a natural oil, a silicone 
o 1 a a„ y a , ld t or . fauy aa>hol prefOTed ^ 

propylene glycol, hexylene glycol, glycerol and sorbitol. 

35 emnloved . !Z *°" COSme " C f0rmu,a,ions - h is *>mM. to use any conventionally 
employed emulsifier, e.g., one or more ethoxylated esters of naturally occurring derivatives 
t.e.. P o,ye,hoxy,a,ed esters of hydrogenated castor oi 1; or a silicone oLmu.sifier ch s 
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silicone polyol; an unmodified or ethoxylated fat.y acid soap; an ethoxylated fatty alcohol 
g"yZd°e M e,hOXy ' a ' ed SOrbi " ln CS,Cr; e,h ° Xy,alCd ^ ««* « - plated 

The cosmetic formula.ion can also comprise further components, for 
example emolhents, emulsion stabilizers, skin moisteners, tanning accelerators, thickeners 

:;i a „r ■ m ure re,emion agems such as - ^™ 

The novel cosmetic formulations are notable for good protection of human 

~kr aging effec * of ^ ^ * - - - — - 

The invention will now be illustrated by the following examples The 
examples are not intended to be limiting of the scope of the present invention In 
conjunct,™ with the general and detailed descriptions above, the examples provide further 
understanding of the present invention. 
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10 




OCN 



CH 2 )20H 



m.TMXDI 



CO 



20 



(xri) 



15 




Toluene; reflux 



(CH 2 ) 2 OCONH. 




HCOO(CH2) 




CO 



(XIII) 



A mixture of 8.82 grams of (2,4-Bis(2 ) 4-dimethylphenyI)-6-[2-hydroxy-4-(2- 
hydroxyethoxy)phenyl]-l,3-5-triazine), 2.43 grams of m-TMXDI® (Cytec Industries Inc 
West Paterson, N.J.) and 120 mg of l,3-diacetoxy- U ,3,3-tetrabutyldistannoxane ("TK-1") 
catalyst was heated in 50 mL of xylenes at about 120°C for 4 hours. The TLC at this stage 

25 showed the absence of starting material and the formation of a major product. The heating 
was discontinued and the mixture allowed to cool to room temperature. It was then 
concentrated under reduced pressure to give 1 1.5 grams of crude XIII. An analytical 
sample was prepared by purifying the crude product using column chromatography over 
s,l,ca gel. The structure of the product was confirmed to be XIII based on NMR and mass 

30 spectra. 



35 
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Example 2: Compound XV 



OCN 



NCO 



m.TMXDI 

i nAn oh 




(XIV) 



OCH^ONtCHjfeOjCHN I JLNHCO^CH^COCH^ 



L 



CHjCONtCH^H 
lu 



o 

oh n; 

l6r " TO} 





(XV) 



Following example 1, m-TMXDI is reacted with 2^hydr OX y^ <n . butyl y N<2 . 
hydroxyethyO^^ 

(Compound XIV) m the presence of TK-1 as a catalyst in xylenes to form compound XV 
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Example 3: Compound XVI 



NCO 



10 




15 



6^ 



NHCO^CHaJeO' 



20 



25 



OH N<^ N 



XVI 




30 rf£T„1 i°* 8 ° f 2A6 * 1 *~ 0-1,3,5-Warine (meiamine Wisocyanate) „ 9 R 
js compound XVI wmch can be purified by co.umn chromatography over silica gel. 
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20 



25 




XVII! 



30 d ~u f 2 8 ° f 2 ' 4 ' 6 - tris P hen y Ic ^amoyI-l > 3,5-triazine, 2.98 g of 2 4-bis(2 4- 
30 ^» 

TK-1 1S heated to 120 °C m xylenes for 6 hr. The reaction mixture is analyzed for the 

disappearance of 2,4,6-trisphenylcarbamoyl-l 3 5-triazine Th. f™ ^ 

yvi wit , v „ m . . y mazine - The formation of new products 

XVI, XVII and XVIII , s mdicated by TLC (thin layer chromatography). 



35 
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10 



Examples: Isothermal Thermopravin^H. a„^ m ,. nf Ym 

Duplicate specimens of XIII and Tinuvin 1577 were heated in a Perkin-Elmer 7 Series 

thermobalance from 20 - 320-C at 40»C/ min and held isothermal* at 320*C for 60 min 

ZT 7 35 ^ PUrgC (fl ° W ^ ° f ~ 25 ™ e -perat e ^ C T„ 

that .s used dunng mjection molding of certain engineered thermoplastics for exLle 
polycarbonate. As can be seen from Table I, XIII is significantly less voLte Sc than 
Tmuvm 1 577, a current art triazine stabilizer. 

TABLE I. CUMULATIVE PERCENT WEIGHT LOSS OF STABILIZERS AT 320-C 




20 



25 



30 



Polycarbonate plaques were prepared as follows. GE Lexan 105 barefoot natural flake 
polycarbonate resin (melt temperature 310 a u, . 

Plus 0.10 w.% Mark»21 12 phosphhe 1' * *" ^ ° 35% S ' abili - 

„,r,AA- „ , pnospnite. The blended compositions were melt-mixed and 

extruded m a HaaJce torque rheometer equipped with a a 0.75-inch 25 • 1 sin( Z xC 
screw exm.dc, Tbe zone temperatures were 246, 265, 295, and 304°C. The ex^e! 

TiT^r: throu8h a wa,er bath - dried - «*'— * - «*- - >^c f o r 

4 - 48 to m a forced a,r oven. The pellets were injection molded at 305 - 310°C JL 1 
Ar urg AUrounder" hydraulic injection mo.der to form 2 x 2.5 x 0,.00-inch plaque TZ 
mold temperature was 100'C. Yellow indices and delta E data were obtain,/ 
Macbeth Color Eye Colorimeter with illuminate C 2-1! , USmg * 

m\,^uA A,n, "tuminate c, 2 observer, specular component 

excluded, and UV component included. As can be seen from Table 2 XIII J n 7 , 
initial color than Compound A (2-f2-hvdroxv 4 «H 1 7 $ '° Wer 

di me,hy,pheny,)-,,3,5 P ,ia 2i „e)a„d C r^ 

ois(2,4^me t hy,pheny,)- 1 ,3,5- tti az i ne), L« J^STS^SST^^ 



35 
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Stabilizer 


Yellow Index 8 


XIII 


14.7 


A 


18.0 


B 


18.2 



a) Average value from two plaques. 

Xenon A r o W-UnTin, nf P^K ^ on r 

Stab.l.zed polycarbonates were prepared as described inkn^Tr^ff 

MeZ B Cte ,H ° f Xen °" " Weathe ™ E m °™* AS ™ ™ Test^ 

^™ , ^ eXP ° SUre '° li8h * **— OTd a " « «posure ,o 

Zl Z T m m atm0SPhere ' emPeratUre ° f "° ±3 ° C «" * re.a,ive humidity of 
summl^dTVaWeT ° 3 ™ a, 340 nm. The results ar " 



20 



25 



TABLE 3. 



Stabilizer 


Yellow Index 


None 


5.3 


XIII 


2.8 


A 


3.8 


B 


3.7 



30 o^ aPPr0, 7 te f ° bSOrber and/ ° r SandUV ° r 3055 (l% °" «- -in so.ids) were 

30 pre-dtssolved ,„ «he solvent mixture (5 -,0% solids) and added •„ the clear acryt inlZe 
ormu.at.on g,ve„ in Table 4. Components . and .. of were mixed jus, before u* cXl, 
«c . panels measunng 4" x .2" and pre-coated with ED5050A E-coa, and ,542ABS» 
wht, base-coat, obtamed from ACT Laboratories, Inc. (Hillsdale, Michigan, were used 
The draw-down technique, using WC-60 Wire-Cators™ (Leneta Co Ho Ho if m ,t 
35 used to apply the dear coat compositions to the wer 
allowed to flash for ,0 min a, ambient temperature and cured for 30 min a. ,35" C 
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T-12 (2% Solids in Catalyst Solution) 
Solvent Mixture 
UV Absorber 
SanduvorO S-3055 
Component IT 

Desmodur® N-3390 (90% Solids) 
Solvent Mixture 
Catalyst Solution 
T-12 (Dibutyltin dilaurate) 
Acetic Acid 
PM Acetate 
Solvent Mixture 
Xylenes 
PM Acetate 
MAK 



a) Amount for 2% based on total resin solids 



S.C. Johnson & Son, Inc. 
Racine, Wisconsin 



Clariant Corporation, Charlotte, N.C. 
Miles Inc., Pittsburgh, Pennsylvania 



Air Products 



5 parts 
45 parts 
2 parts* 
1 part" 

33 parts 
1 7 parts 

1 part 
4 parts 
45 parts 

1 part 
1 part 
1 part 



25 



b) Amount for 1% based on total resin solids 

UV^lTl Weatherin K 8 r ° n ^ C ° atingS 3 QUV ^ "luiPPed with 

UVB-3 3 fluorescent bulbs. Specular properties (g,oss and distinctness of image or DOT! 

and yellowtng (delta b) were measured as a function of weathering time ThTIe'ct of 

- ^r^rsir - d in combination with s - 3055 - ° n - 

unstabil Jd ^ ™ h - — «- - failure than the 

Table s Th. ,. • f ° f XI " aIone on yellowing under QUV exposure is given in 
Table 5. The yellowing of the stabilized compositions was less than the unstabilized 

abs" rb P T ,6SS th3n COmPOSUi0nS C ° ntainin * Co ~ C. a prfor^^ UV 

3* etc t on v ^ ' ^ ** ^ *" *" ' ^ has syne^L 

effect on yellowing as well as time to failure. synergistic 
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a) 

15 ^>***™yM 

The eff ects of carbamate triazine dimer XIII on gloss retention and DOI retention under 
QUV exposure are g.ven in Tables 6 and 7. The compositions containing XIII showed 
-prove gloss and DOI retention compared to the control, and also compare t 

XIII / S-3055 combmat.on has a synergistic effect on both gloss and DOI retention 



Table 6. 



25 




30 

a) 

35 b > 



Stabilizer 
None 
2% XIII 

2%C 

1%XIII, 1% S-3055 
2% S-3055 

Coating failed. 



2499 
57.0 
100.7 
99.0 
103.6 
105.2 



3003 

"io2 

85.2 
80.8 
91.5 
98.5 



a 
70.1 
64.3 
95.1 
97.2 



51.7 


44.5 


39.3 


44.7 


46.5 


28.1 


27.1 


14.3 


83.2 


66.8 


65.8 


50.1 


91.2 


59.7 


a 
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Example 9: Yenon *ro B^ttgjag r-...- r r<>mnA ., >h , r ...^,_, 

Carbamate Triazine nim..- - — '"' 

20 Accelerated weathering was carried out on the clear eoa, compositions of Example 7 with 
an Adas C.65 WeatherOmeter equipped with xenon arc lamps and following the S AE , 960 
a_ve extenor test protoco,. Specu,ar properties ( g ,oss and distinctness of image 
DOT) and yellowmg (delta b) were measured as a function of weathering time. The effect of 
carbamate tr.az.ne dime. XII. on weatherabi.ity are given in Tab.es 8 - 1 0 The 

, C >Toon S i,' i0n T2Tf X '" ' ' 0n8CT ' ime '° failure ,han ™« b ^ 

T K ; V 1 effeC ' ° f XI " ° n ye " OWin « under «» « - W— h given 
m Table 8. The yellowing of the stabilized composition was less man the unstabilized 
control, especially at 8000 hr. 



30 



35 
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Table 8. 



Xenon Arc Weathering (SAE J 1960 Automotive Exterior* of ?W 

asj&jssESs coai c °-»- c„„^ariL. s 




a) Coating failed. 



The effects of carbamate triazine dimer XIII on gloss retention and DOI retention under 
xen„„ arc exposure are given in Tables 9 and ,0. Gloss and DO, ,oss for the co.nposi.ion 
XIII ts much less than that for the unstabilized coating, which fads at 8000 nr. DOI proved 
to be a more sensitive measure of degradation in this case Th,™ 
15 began , distinguish itself from the contro, SZZZZZZ? 



Table 9. 



^A?^!^ 116 "^ (SAE J1960 Automotive Exterior) of 

Xm ^t UrC ^ ane C1 ^ a . r Coat Compositions Containing 
XIII, Effect on Percent Gloss Retention 



Stabilizer 




Hours Xenon Exposure 




5500 


6000 6500 7500 8000 


9000 


None 


80.9 


68.7 60.8 39.0 6.8" 




2% XIII 


90.1 


81.1 85.5 74.7 41.8 


34.8 



a) Coating failed. 



30 



35 



Table 10. 



P<?E,° n feathering (SAE J1960 Automotive Exterior) of 2k 
EftS^^^ Compositions CoS&?#„. Effect 



Hours Xenon Exposure 


■^laoinzer 


J 002 


4014 


5500 


6000 6500 7500 


8000 


9000 


None 
2% XIII 


92.5 
106.6 


83.2 
103.8 


73.7 
103.6 


581 52A 37A~~ 
98.2 97.9 96.1 


olF 

52.2 


35.8 



a) Coating failed. 
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THE CLAIMS 



What is claimed is: 



forn,u, a (I), (II) or (,„) A COmP ° Und ^ *■ W nds of 



OR'OCONH- 





OR'OCONH- 




OR'OCONH- 
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wherein: 

(a) A is a polyvalent hydrocarbyl or a heterocyclic ring; 

5 

(b) each X is independently selected from hydrogen, allyl, 
-COR«, -S0 2 R b , -SiR'R'R', -PRfRg, and _ PO R'rs ; 

(c) each of Y and Z is independently selected from an aryl ring of the general formula (IV) 
or a heterocyclic compound containing oxygen, nitrogen, sulfur or phophorus, such 
heterocyclic compound being optionally further substituted with a hydrocarbyl group a 
functional hydrocarbyl group, hydrogen, halogen, cyano or isocyano- 



10 



15 




20 



(d) each R is independently selected from a hydrocarbyl group and a functional hydrocarbyl 
group; and is different from each other R group; 



25 



(e) each R° is independently selected from C.-C, alkyl, halogen-substituted C,-C 8 alkyl C - 
C, 2 cycWlkyl, C 2 -C 8 alkenyl, -CH 2 -CO-CH 3 , C 7 -C 12 aralkyl, C r C, a alkoxy, or phenyl wh ch 
>s unsubst.tuted or substituted by C.-C 12 alkyl, C,-C 4 alkoxy, halogen and/or benzyl 

30 

(f) each R> is independently selected from C.-C )2 alkyl, C 6 -C )0 aryl, or C 7 -C I8 alkylaryl; 

^ fr 0 ^' RC ^ independent, y se,ected fr om C,-C I8 alkyl, cyclohexyl; phenyl, or 

^ — i — * — - 1 s alkoxy; 
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(h) each R'and R. is independently selected from C,-C 12 alkoxy, phenoxy, C,-C l2 alkyl C s - 
C, 2 cycloalkyl, benzyl, tolyl, or phenyl; ' 



5 (i) each R 1 , R> and R< is independently selected from hydrogen, hydrocarbyl, functional 
hydrocarbyl, -O(hydrocarbyl), -0(functional hydrocarbyl), -SR, halogen, -S0 3 R, -COOR 
COR, -OCOR, -NRR and cyano; 



10 

0) each R 3 is independently selected from R, -OR, -SR, halogen, -S0 3 R, -COOR -COR 
-NRR and cyano; and 



15 (k) n is an integer between 2 and about 50 

2. A compound accorc 
of compounds of formula (V), (VI) or (VII) 



A compound according to claim 1, selected from the group consisting 




35 
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wherein: 



(VII) 



(a) A is a polyvalent hydrocarbyl or a heterocycl 



ic ring; 



30 



(b) each R is independently selected from a hydrocarbyl group and a functional hydrocarbyl 
group; and ,s different from each other R group; X 
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(c) each R> is independently selected from hydrogen, a hydrocarbyl group of 1 to 24 carbon 

nz :rr arbyloxy sroup of 1 to 24 carbon a,oms ' 



(d) each R» is independently selected from hydrogen, a hydrocarbyl group of 1 to 24 carbon 
atoms, a funconal hydrocarby. group of , to 24 carbon atoms and -OR; and 



(e) n is 2 or 3. 



nfpn . 3 1, A COm P° und according to claim 1, selected from the group consisting 

of compounds of formula (VIII), (IX) or (X) consisting 




OR'OCONH- 



(VIII) 
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10 



O 



HO N"^-^N OH 




OR'OCONH- 



15 



20 



25 



wherein: 




?° Vr^\ N OH 



OR OCONH- 



(X) 



(a) A is a polyvalent hydrocarbyl or a heterocycl 



ic ring; 



30 



(b) each R is independently selected from a hydrocarbyl group and a functional hydrocarbyl 
group; and is different from each other R group; 



35 
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(c) R 2 is selected from hydrogen, a hydrocarbyl group of 1 to 24 carbon atoms a 
hydrocarbyloxy group of 1 to 24 carbon atoms, and an acyloxy group of 1 to 24 carbon 



atoms; 



10 



(d) R> is selected from hydrogen, a hydrocarbyl group of 1 to 24 carbon atoms, a functional 
hydrocarbyl group of 1 to 24 carbon atoms and -OR; and 



(e)nis2or3. 



, « t . . u ' ThC COm P° und of 2 or 3, wherein each R 2 is independently 

15 selected from hydrogen, an alkyl of 1 to 8 carbon atoms, an alkyloxy of 1 to 8 carbon atoms 
optionally contouring an oxygen atom in the chain, a hydroxyalkyl of 1 to 8 carbon atoms 
group opt,onally containing an oxygen atom in the chain, a hydroxyalkyloxy of 1 to 8 
carbon atoms group optionally containing an oxygen atom in the chain, and an acyloxy of 2 
to 1 2 carbon atoms and A is selected from the group consisting of 

20 



25 




NHC0 2 R 




R/Ar/NHR 
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CH3 



O 
II 

C— O— C— - NH-CH- 




CH, 



CH 3 



O 

I! 



C— O— C— NH-CHj- 




CH 3 



CH3 



O 
II 



CH 3 

AT 



CH 2 — O— C— NH- CH 2 - 



CH 3 



5 . A composition comprising at least one compound of claim 1 . 

20 

6. The compound of claim 4, wherein each R 2 is independently selected 
from hydrogen, R, -OR and an alkyl of 1 to 4 carbon atoms and A is selected from the group 
consisting of polyisocyanate residues formed by the reaction of two or more trisaryl- 1 3 5- 
tnazme compounds, each having at least one aryl ring with a hydroxyl group para to the ' 

25 point of attachment to the triazine ring, and being further substituted by a hydroxyl 
functional hydrocarbyl group, with a polyvalent hydrocarbyl compound such as a 
dusocyanate, a triisocyanate or a polyisocyanate. 



7. The compound of claim 6, wherein each R 2 is independently selected 
from hydrogen, C,-C 4 alkoxy and methyl and A is selected from the group consisting of 
poly 1S ocyanate residues formed by the reaction of two or more trisaryl- 1,3,5-triazine 
compounds, each having at least one aryl ring with a hydroxyl group para to the point of 
^ attachment to the triazine ring, and being further substituted by a hydroxyl functional 
hydrocarbyl group, with a polyvalent hydrocarbyl compound such as a diisocyanate, a 
triisocyanate or a polyisocyanate. 
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8. The compound of claims 2 or 3, wherein each R 3 is independently 
selected from hydrogen, an alkyl of 1 to 24 carbon atoms optionally containing an oxygen 
atom in the chain, a hydroxyalkyl of 1 to 24 carbon atoms group optionally containing an 
oxygen atom in the chain, R and -OR. 



9. The compound of claim 8, wherein each R 3 is independently selected 
from hydrogen, an alkyl of 1 to 4 carbon atoms and -OR. 



10. The compound of claim 9, wherein each R 3 is independently selected 
from hydrogen, methyl, C,-C 4 alkoxy and tertiary butyl. 



11. A method of stabilizing a material which is subject to degradation by 
act.mc radiation which comprises the addition to said material of an effective amount of at 
least one compound selected from the group consisting of compounds of formula (I), (II) or 



20 



25 
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wherein: 




OR'OCONH- 



(a) A is a polyvalent hydrocarbyl or a heterocycl 



ic nng; 



30 



(b) each X is independently selected from hydrogen, allyl, -COR", -S0 2 R», -SiR c R d R e 
PR R 8 , and -POR r R g ; ' 



35 



(c) each of Y and Z is independently selected from an aryl ring of the general formula 



(IV) 
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iQ (d) each R is independently selected from a hydrocarbyi group and a functional hydrocarbyl 
group; and is different from each other R group; 



(e) each R is independently selected from C,-C 8 alkyl, halogen-substituted C,-C 8 alky. C s - 
15 C n cycloalkyl C 2 -C 8 alkenyl, -CH 2 -CO-CH 3 , C 7 -C I2 ara.kyl, C,-C 12 alkoxy, or phenyl wh ch 
is unsubstituted or substituted by C,-C 12 alkyl, C,-C 4 alkoxy, halogen and/or benzyl 



^ (0 each R0 is independently selected from C r C, 2 alkyl, C 6 -C I0 aryl, or C 7 -C 18 alkylaryl; 



(g) each Rc, R-, and R« is independently selected from C,-C I8 alkyl, cyclohexyl; phenyl, or 

25 

(h) each R'and R« is independently selected from C,-C I2 alkoxy, phenoxy, C,-C 12 alkyl, C, 
C 12 cycloalkyl, benzyl, tolyl, or phenyl; 



30 



(i) each R>, R' and R< is independently selected from hydrogen, hydrocarbyl, functional 

S^^»■ 0 ^^ 0CariV,), •° (fUnCt50nal h ^-arbyl), -SR, halogen, -S0 3 R. -COOR, 
-ULUR, -NRR and cyano; 



35 
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Mpf 1 ^ ^ independ6ntly selected from R. -OR, -SR, halogen, -S0 3 R, -COOR, -COR 
-NRR and cyano; and ' 



5 (k) n is an integer between 2 and about 50 



, im ■ AA A . 12 " meth ° d ° f daim 1 1 > wherein the impound of formula (I), (II) or 

10 ml mat t T fr ° m ab ° Ut 0 t0 ab ° Ut 2 ° % by Wei ^ ht based - the weight of 

the material to be stabilized. 



15 rim »M H • ' 3 ' 71,6 T e *° d ° f C ' aim Wherein ,he com P°^d of formula (I), (II) or 
15 HI) „ added ,n an amount from abou, 0. 1 ,o abou, ,0% by weigh, based on ,he weigh of 
the matenal to be stabilized. wc.gm 01 



20 polymer ^ meth ° d ^ ^ ^ ^ material t0 be ««MH»d is 



25 polymer ^ meth ° d ° f ^ Said P ° lymer is a th ™oplastic 



polycarbonate. " ^ " ^ ^ the ™« P*»* is a 

30 



polyketone ^ ^ meth ° d ° f6laha 15 ' wherein said thermoplastic polymer is a 

35 
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